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ABSTRACT
Background: Young adults are disproportionately burdened by sexually transmitted infections
(STIs) such as chlamydia and gonorrhea; however, STI screening rates are low among this
population. Given the barriers associated with screening, self-sampling methods used at home
may be an innovative solution to improve STI screening rates.
Purpose: The purpose of this study was to explore factors influencing chlamydia and gonorrhea
screening among college women. This study had two aims: (1) assess factors associated with
STI screening among college women and (2) identify informational needs and key intervention
characteristics to inform the development of a patient-centered STI screening intervention.
Methods: Guided by the Diffusion of Innovations (DOI), two secondary data analyses (nationwide and college-wide) with sexually active college women (age 18-24) were analyzed. Primary
data were collected and analyzed from sexually active college women, age 18-24 via an online
survey and in-depth interviews. Results from the data sources were triangulated by salient
themes and using DOI as a framework.
Results: Rates of screening and preferred information sources differed by race and ethnicity, and
relative advantage characteristics were influential in the adoption of self-sampling methods.
Individual-level factors, such as Black and Hispanic race and a higher number of partners were
associated with an increased probability of STI screening. Preferred sources of information for
traditional and innovative methods of STI screening differed by race, ethnicity, relationship status,
housing status, and individual innovativeness. Key predictors of willingness to adopt self-sampling
xi

methods included relative advantage characteristics and low cost. Most women were not aware
of self-sampling methods but felt that this method would be easy to use and was compatible with
their needs, comfort level, and privacy concerns.
Conclusions: Results contribute to an understanding of the multi-level influences on traditional
and innovative methods of STI screening among this population. The results can inform the
development of a future innovative, theory-based, patient-centered intervention that promotes the
use of self-sampling methods to improve STI screening rates, and ultimately decrease the burden
of STI-related disease.

xii

CHAPTER ONE:
INTRODUCTION

Sexual and Reproductive Health Outcomes among College Age Adults
The World Health Organization (WHO) describes sexual health as “…a state of physical,
emotional, mental, and social well-being in relation to sexuality; it is not merely the absence of
disease, dysfunction, or infirmity. Sexual health requires a positive and respectful approach to
sexuality and sexual relationships, as well as the possibility of having pleasurable and safe sexual
experiences” (World Health Organization, 2010). However, specific age groups may be at risk for
unsafe sexual experiences and the associated negative consequences. The Centers for Disease
Control and Prevention (CDC) report that people age 15-24 comprise 25% of the sexually active
population in the United States (US), but account for over 50% of the 19 million sexually
transmitted infections (STIs) diagnosed per year (Centers for Disease Control and Prevention,
2017b). Due to many multi-level determinants and behavioral risks during this critical age period,
women in the college age group (18-24 years old) bear a disproportionate burden of STIs.
With almost 40% of 18 to 24 year old young adults currently enrolled in college, and over
20 million students entering college in 2015, colleges serve as an important venue to provide STI
information, resources, and education (Kena et al., 2016; National Center for Education Statistics,
2014, 2015). Since 59% of students enrolled in post-secondary education are women (National
Center for Education Statistics, 2015), college campuses provide a critical context for sexual
health promotion efforts that include secondary prevention, such as STI screening, to reduce STI
incidence among these populations. Therefore, it is essential to explore potential interventions
and innovations to improve STI screening rates among college women.
1

Sexually Transmitted Infections (STIs)
Young adults are disproportionately burdened by STIs as those age 15-24 comprise 25%
of the sexually active population, but account for over 50% of the 19 million STIs diagnosed per
year (Centers for Disease Control and Prevention, 2017b). People in the college age group (1824 years old) are at greatest risk for STIs due to risky behaviors such as inconsistent condom use
and having multiple sexual partners or “friends with benefits” (Centers for Disease Control and
Prevention, 2013b; Letcher & Carmona, 2015). Among the most prevalent laboratory-detected
bacterial STIs in young adulthood are chlamydia and gonorrhea, and women are more biologically
susceptible to both of these STIs (Chesson, Bernstein, & Gift, 2013), specifically, due to cervical
ectopy, a normal histological process of change, where the tissue is more vulnerable (Carswell &
Stafford, 2008). With cervical ectopy, columnar epithelial cells that are normally found on the
endocervix are present on the ectocervix (Carswell & Stafford, 2008). Cervical ectopy is common
among young women and has been associated with STI infections as these cells are more
susceptible to the bacteria (Carswell & Stafford, 2008).
Additionally, age is the most important risk factor for contracting chlamydia and gonorrhea
(LeFevre, 2014; Miller et al., 2004; United States Preventive Services Task Force, 2016). When
cervical ectopy, a biological transition, is combined with the developmental period of emerging
adulthood, a developmental stage occurring roughly between age 18 to 26 characterized by
experimentation and risk taking, emerging adult women experience a significant burden of
urogenital chlamydia and gonorrhea infections.
Chlamydia trachomatis infection (chlamydia) is the most common laboratory-detected
bacterial STI and is known as a “silent” infection, as 70-95% of people infected are asymptomatic
(Centers for Disease Control and Prevention, 2016a). Over 1.5 million cases of chlamydia were
reported in 2015 with adolescents and young adults (age 15-24) representing two-thirds of these
infections (Centers for Disease Control and Prevention, 2017b; Satterwhite et al., 2013). Both
chlamydia and Neisseria gonorrhoeae infection (gonorrhea) infect the mucous membranes of the
2

reproductive tract and can also infect the oral cavity, pharynx, rectum, and eyes (Centers for
Disease Control and Prevention, 2016b). Gonorrhea is the second most common laboratorydetected bacterial STI and has been developing antimicrobial drug resistance (Centers for
Disease Control and Prevention, 2015). Women age 20-24 had the highest rates of chlamydia
compared to any age group throughout the life course, and rates are increasing (Centers for
Disease Control and Prevention, 2017b). Rates of both chlamydia and gonorrhea are often
underestimated due to their asymptomatic nature (Satterwhite et al., 2013). Thus, given that
chlamydia and gonorrhea infections are often asymptomatic, routine screening is essential to
reduce the medical, social, educational, and economic consequences among college women.
Screening Recommendations and Uptake. A variety of professional organizations
recommend preventive, routine, annual chlamydia and gonorrhea screening for sexually active
women under age 25 (Table 1) (American Academy of Pediatrics Committee on Adolescence and
Society for Adolescent Health and Medicine, 2014; Centers for Disease Control and Prevention,
2015; United States Preventive Services Task Force, 2016). These recommendations include
women who have sex with women (WSW), as rates of chlamydia and gonorrhea may be
increasing in this population as well (Muzny, Sunesara, Martin, & Mena, 2011; Singh, Fine, &
Marrazzo, 2011).
Statement of Need
Because both chlamydia and gonorrhea are often asymptomatic among women,
screening is essential to reduce the associated reproductive sequelae, including pelvic
inflammatory disease and infertility (Centers for Disease Control and Prevention, 2017b). Women
age 18 to 24 years benefit from chlamydia and gonorrhea screening due to the high prevalence
rates among this age group, the asymptomatic nature of these infections, the potential to prevent
long-term adverse health outcomes and provide the opportunity to access to early diagnosis and
treatment (Centers for Disease Control and Prevention, 2017b). Additionally, screening women
in this age group for chlamydia and gonorrhea is an evidence-based recommendation and
3

considered the standard of care in clinical settings (Centers for Disease Control and Prevention,
2015). Screening for chlamydia is used as a marker of quality of care as indicated by Healthcare
Effectiveness Data and Information Set (HEDIS) measures (National Center for Quality
Assurance, 2016).
Table 1. Screening Recommendations for Chlamydia and Gonorrhea
Chlamydia
Gonorrhea
Society for Adolescent Health and Medicine (SAHM) and American Academy of Pediatrics
(AAP) Joint Recommendations
Routinely screen all sexually active female
Routinely screen all sexually active
adolescents and young adults (<25 years)
female adolescents and young adults
for N. gonorrheae annually. Screen
(≤25 years) for C. trachomatis annually. adolescents and young adults exposed to
gonorrhea in the past 60 days from an infected
partner.
United States Preventive Services Task Force (USPSTF)
The USPSTF recommends screening
The USPSTF recommends screening for
for chlamydia in sexually active women gonorrhea in sexually active women age 24
age 24 years and younger and in older
years and younger and in older women who are
women who are at increased risk for
at increased risk for infection.
infection.
Centers for Disease Control and Prevention (CDC)
Routine screening for C. trachomatis on Routine screening for N. gonorrhoeae on an
an annual basis is recommended for all annual basis is recommended for all sexually
sexually active females aged less than
active females less than 25.
25.
American College of Obstetricians and Gynecologists (ACOG)
A yearly screening test is recommended
for women younger than 25 years and
for women 25 years and older with risk
factors for chlamydia.

A yearly screening test is recommended for
women younger than 25 years and for women
25 years and older with risk factors for
gonorrhea.

Routine screening for chlamydia and gonorrhea infection is essential to reduce the
reproductive sequelae, including pelvic inflammatory disease and infertility, and the associated
medical costs. Screening women for chlamydia and gonorrhea is cost-effective, and in some
populations result in cost-savings compared to the associated costs of the sequelae (Gottlieb,
Berman, & Low, 2010; Honey et al., 2002; Hu, Hook, & Goldie, 2004; Kraut-Becher, Gift, Haddix,
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Irwin, & Greifinger, 2004; Roberts et al., 2006; Smith, Cook, & Roberts, 2007; Welte, Postma,
Leidl, & Kretzschmar, 2005). Randomized control trials have proven chlamydia screening among
non-pregnant women to be effective at reducing the occurrence of pelvic inflammatory disease
through diagnosis and treatment of the infection (Østergaard, Andersen, Møller, & Olesen, 2000;
Scholes et al., 1996). Pelvic inflammatory disease is associated with pain, ectopic pregnancies,
infertility, and can lead to more progressive infections which are associated with increased
medical and social costs (Miller & Shafer, 2008). Data exploring the priority evidence-based
clinical services noted that chlamydia and gonorrhea screening were “substantial opportunities to
improve population health,” but remained traditionally underutilized (Maciosek et al., 2017).
Although effective at reducing negative outcomes associated with chlamydia and
gonorrhea, STI screening rates are low among this population, with just 40% of women receiving
screening (Berman & Satterwhite, 2011). The most recent HEDIS data from the National Center
for Quality Assurance showed chlamydia screening rates of 16-24 year olds varied by type of
insurance coverage (National Center for Quality Assurance, 2016). Of those enrolled in
commercial HMO plans, 48% of sexually active women received at least one test for chlamydia
in the past year (National Center for Quality Assurance, 2016). Rates for those in commercial
PPO plans indicated 45% of covered women were screened in the past year, and 57% of women
with Medicaid HMO plans were screened for chlamydia in the past year (National Center for
Quality Assurance, 2016).
Although STI screening is recommended for college age women, barriers to receipt of
screening exist, which include privacy and confidentiality concerns, cost, access, and
underutilization of health services in general (Barth, Cook, Downs, Switzer, & Fischhoff, 2002;
Bersamin, Fisher, Marcell, & Finan, 2017; Gilbert, Levandowski, & Roberts, 2010; Hickey & White,
2015; Pavlin, Gunn, Parker, & Al., 2006; Tilson, Sanchez, & Ford, 2004). Furthermore, in 2009,
the annual Pap testing guidelines were modified by the United States Preventive Services Task
Force to delay Pap testing until age 21, which resulted in a decline in the rates of chlamydia
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testing rates among women (Hsieh, Huppert, Patel, & Tao, 2017). With the Affordable Care Act,
preventative health services (including STI screening) are now covered with no co-pay through
an in-network provider, but most campus health centers are not in-network, which may add
additional costs (Student Affairs Administrators in Higher Education, 2013). However, this may
also indicate a potential opportunity to create organizational-level change within this setting. On
college campuses, most students view the student health center as a resource, but also mention
concerns about privacy, confidentiality, and fees (Eisenberg, Garcia, Frerich, Lechner, & Lust,
2012; Habel, Becasen, & Dittus, 2015). With college students given the ability to stay on their
parents’ insurance plan until age 26, access to care may be impacted by concerns of privacy and
confidentiality when seeking care (Frerich et al., 2012). Of young adults age 18-24, 13% said they
would not seek sexual healthcare because their parents may find out (Leichliter, Copen, & Dittus,
2017). However, given the current political climate, changes to the services covered under the
Affordable Care Act may be changed in the future.
Public Health Significance
Left untreated, chlamydia and gonorrhea can lead to adverse sexual and reproductive
health concerns, including pelvic inflammatory disease, pelvic pain, infertility, and ectopic
pregnancies, and can increase risk of transmitting or acquiring HIV (Centers for Disease Control
and Prevention, 2016b; Fleming & Wasserheit, 1999; Haggerty et al., 2010; Oakeshott, Kerry,
Aghaizu, & Al., 2010). These infections are also significant burdens on US healthcare system,
with curable STIs costing $742 million per year (Centers for Disease Control and Prevention,
2013a). Total medical costs associated with these STIs, including diagnosis, treatment, and longterm sequalae ranged from $162 million associated with gonorrhea to $517 million spent on
chlamydia (Owusu-Edusei, Chesson, Gift, & et al., 2013). Additionally, STI diagnoses have
psychosocial impacts on college women, including stigma and shame (Hood & Friedman, 2011)
and can also adversely impact academic trajectories and coursework (American College Health
Association, 2017).
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Despite public perceptions, the National Institute of Medicine describes young adults as a
surprisingly unhealthy population and supporting the health of this group will benefit society
(Institute of Medicine and the National Research Council, 2015). With almost 40% of 18 to 24
year old young adults currently enrolled in college, and over 20 million students entering college
in 2015, institutions of higher education serve as an important venue to provide sexual and
reproductive health information, resources, and education (Kena et al., 2016; National Center for
Education Statistics, 2014, 2015). The national cost associated with students who begin college
but fail to complete their degree resulted in almost $4 billion dollars in lost income and $566 million
dollars in lost federal income taxes per year (Schneider & Yin, 2011). Because STIs are related
to impediments to one’s academic trajectory (American College Health Association, 2017),
reducing those outcomes can reduce the associated social costs and improve college retention
rates.
Given the significance of STIs and the barriers to screening among college students,
national health promotion objectives were created under the Healthy Campus 2020 framework
(American College Health Association, 2014) and Healthy People 2020 (United States
Department of Health and Human Services (HHS), 2014). The results from this study can guide
interventions to meet these objectives (Table 2). Additionally, as one of the objectives identified
in Healthy Campus 2020 and Healthy People 2020 is to increase the proportion of students
receiving information from their institution about STIs, this study contributes an understanding of
college women’s STI-related informational needs and preferences. The specific needs and
preferences identified in this study can guide the development of specific, patient-centered
programs to address these objectives and improve the health of college women. Furthermore, the
United States Preventive Services Task Force (USPSTF) has called for research to evaluate the
effectiveness of innovative screening strategies to identify those at increased risk for infection and
subgroups for whom screening may be effective (United States Preventive Services Task Force,
2016). As a result of the recent development of innovative, self-sampling methods for STI
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screening, there is a need to examine the factors associated with traditional methods of chlamydia
and gonorrhea screening and the acceptability of self-sampling methods among college women.
Table 2. Healthy Campus 2020 and Healthy People 2020 Objectives
Healthy Campus 2020 Objectives
• Reduce the proportion of students who test positive for chlamydia as reported by their
university health services in the last 12 months
• Increase the proportion of university health services that report routinely screening
sexually active women under the age of 26 for chlamydia
• Increase the proportion of students who report receiving information on sexually
transmitted disease/infection (STD/I) prevention from their institution
Healthy People 2020 Objectives
• Increase the proportion of college and university students who receive information from
their institution on HIV/AIDS and STD infection
• Reduce the proportion of adolescents and young adults with Chlamydia
trachomatis infections
• Increase the proportion of sexually active females aged 24 years and under enrolled in
Medicaid plans who are screened for genital Chlamydia infections during the
measurement year
• Increase the proportion of sexually active females aged 24 years and under enrolled in
commercial health insurance plans who are screened for genital Chlamydia infections
during the measurement year
• Reduce gonorrhea rates
• Increase the proportion of sexually experienced persons who received reproductive
health services
Self-Sampling Methods as an Innovative Solution
Limited research exists on interventions to reduce barriers to STI screening among college
women. Given these barriers, including privacy and confidentiality concerns, self-sampling
methods used at home may serve as an innovative solution to improve chlamydia and gonorrhea
screening rates. Self-sampling methods can include a variety of self-collected vaginal swabs, and
are less expensive and more cost-effective than traditional methods (based on the reduction of
provider costs), sensitive and specific, and FDA approved (Blake, Maldeis, & Barnes, 2008; Fang,
Husman, & DeSilva, 2008). Furthermore, utilization of these methods in college populations may
be beneficial given overburdened or non-existent campus health centers. Potential description of
the use of self-sampling methods on a college campus is presented in Figure 1.
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Currently, there is limited research exploring factors influencing STI screening and selfsampling acceptability among college women. One study noted that African American college
students were more likely to be screened for chlamydia and gonorrhea, and those who used
condoms were less likely to be screened, but this study was not specific to women (Moore, 2013).
Additionally, a study of self-sampling among college women has shown that most participants
found

it

easy

to

follow

the

instructions for self-collection of
samples, found it easy to collect
the specimen, and preferred these
self-sampling
traditional

methods

collection

over

methods

conducted by a provider (Fielder,
Carey, & Carey, 2013). However,
26% of women in this study
declined to be screened because
they felt uncomfortable with selfsampling methods (Fielder et al.,
2013). While this study does
provide data as to preferences
among those who accepted screening with self-sampling methods, it did not explore the reasons
why women felt uncomfortable with self-sampling. Thus, critical gaps remain in the literature
regarding the acceptability of self-sampling methods for STI screening, and there is a need to
explore these factors among college women.
This study contributes to the mission of the National Institute of Child Health and Human
Development, which is “to ensure that every person is born healthy and wanted, that women
suffer no harmful effects from reproductive processes, and that all children have the chance
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to achieve their full potential for healthy and productive lives” (National Institute of Health, 2017).
The results from this study could inform the development of patient-centered interventions,
including targeted materials, specifically for college women. Additionally, the results from this
study can be used to design interventions to promote STI screening and improve STI screening
rates among college women. This research is innovative and timely as it explores the acceptability
of emerging and innovative approaches to STI screening as a potential solution to improve access
to care and reduce barriers to STI screening among college women.
Specific Aims and Research Questions
The long-term goal of this study is to improve STI screening rates among college women.
The purpose of this study was to explore factors influencing chlamydia and gonorrhea screening
among college women. This was accomplished through two aims: (1) assess factors associated
with STI screening (chlamydia and gonorrhea) among college women and (2) identify
informational needs and key intervention characteristics to inform the development of a patientcentered STI screening intervention (Table 3). This study utilized an equivalent concurrent mixedmethods approach.
Aim 1: To assess the factors associated with STI screening among sexually active college
women, a secondary data analysis of the National Survey of Family Growth was conducted. This
analysis guided an understanding of the demographic factors, sexual behaviors, and privacy
factors associated with STI screening behaviors among college women.
Aim 2: To identify informational needs and key intervention characteristics to inform the
development of a patient-centered STI screening intervention, there were three phases. Phase I:
To identify college women’s STI-related informational needs and preferences, a secondary data
analysis of a college-wide survey was conducted. Phase 2: To identify the perceptions of selfsampling methods among sexually active college women and transmen, a college wide survey
was conducted. Phase 3: To explore key intervention characteristics influencing the acceptability
of and the decision to adopt self-sampling methods, in-depth interviews with college women were
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conducted, guided by constructs from the Diffusion of Innovations model. Findings from Aim 1
and Aim 2 were triangulated with the literature and best practices to identify and understand
promising intervention characteristics that align with college women’s needs and preferences.
Table 3. Specific Aims, Methods, and Research Questions
Specific Aim
Method/Data Source
Research Questions
Aim 1: Assess
Secondary Data Analysis of What are the demographic factors,
factors associated
the National Survey of
sexual behaviors, and privacy factors
with STI screening
Family Growth (NSFG),
associated with STI screening
(chlamydia and
2013-2015
(chlamydia and other STIs) in the past
gonorrhea) among
12 months?
college women
Aim 2: Identify
Phase I: Secondary Data
What are the STI informational needs
informational needs
Analysis of the college-wide and preferences among sexually active
and key intervention Interdisciplinary Research
college women at USF?
characteristics to
Grant (IDRG) sexual health
inform the
survey, 2016.
development of a
Phase II: Quantitative
What are the perceptions of selfpatient-centered STI survey of sexually active
sampling methods among sexually
screening
college women and
active college women and transmen at
intervention.
transmen, age 18-24
USF (age 18-24)?
Phase III: In-depth
interviews with sexually
active college women, age
18-24 (n=24)

What are the influential intervention
characteristics in the innovationdecision process?
How do perceptions of innovation
characteristics differ by screening status
(screened/not screened)?

Conceptual Framework
Diffusions of Innovations (DOI) is a research model that can guide understanding of how
a new idea, or innovation, is spread and then adopted through society (Rogers, 2003).
Specifically, the Diffusion of Innovations is “the process by which an innovation is communicated
through certain channels over time among members of a social system” (Rogers, 2003). It can be
applied to individuals or organizations as adopters (Rogers, 2003). This theory considers the
influence of six elements: formal and informal communication within the social system; the social
system; time; characteristics of the innovation or idea; individual categories; and the innovation
itself (Rogers, 2003). DOI addresses the issue that evidence-based interventions are not diffused
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and implemented, and Rogers states that many programs fail due to the gap between innovation
development and diffusion planning (Rogers, 2003). For diffusion to occur, there should be
compatibility between the attributes of the innovation, characteristics of the adopters, and features
of the context or setting (Rogers, 2003). This study examined constructs from the DOI, including:
characteristics of the innovation (use of self-sampling methods for STI screening); characteristics
of the adopters (sexually active college women who receive screening and those who do not); the
social system (the college setting, environment, and norms); and the communication channels
(STI-related informational needs and preferences). There are three types of innovation-decision
specific to DOI: optional innovation-decisions, where the choice to adopt the innovation is made
by an individual, independent of the social system; collective innovation-decisions, where the
decision to adopt an innovation is made by consensus among members of a social system; and
authority innovation-decisions, where the decision to adopt an innovation is made by a few people
individuals in power within a system (Rogers, 2003). The decision made in this study to utilize
self-sampling methods or continue with traditional clinic-based screening is an optional
innovation-decision, and women have responsibility for the decision.
From secondary data sources, this study described prior conditions, such as a history of
screening and receipt of medical care and characteristics of adopters, such as STI knowledge
and beliefs, and demographic variables associated with screening. Secondary data was utilized
to identify the communication channels, the sources through which college women prefer to
receive information regarding STI screening and potential innovation characteristics, including the
use of technology. Additionally, qualitative interviews were utilized to explore the perceived
opinion leaders associated with STI screening, social system factors, including the influence of
the college environment and norms of the campus, communication channels relevant to the
innovation, such as how they would like to learn about screening or how results would be
communicated to them, and characteristics of the innovation that could improve acceptability and
decision to use self-sampling methods for STI screening among college women.
12

Implications
This study will guide future directions, including areas to be investigated in subsequent
grants such as Education and Health: New Frontiers (R21; PAR-16-078) and ultimately Increase
Uptake of Evidence-Based Screening in Diverse Adult Populations (R01; PA-19-932). This study
contributes to an understanding of the influence of the social system, communication channels,
individual characteristics, and prior knowledge on the uptake of STI screening. This study also
contributes to advancing the field of public health by identifying theory-based concepts, including
characteristics of a potential innovation, characteristics of the adopters, features of the college
setting or context that can be leveraged to improve the health of students.
Findings from Aim 1 and Aim 2 of this study were triangulated to identify intervention
characteristics that align with college women’s STI-related needs and preferences. With guidance
from the DOI, this study provides theory-based data on the factors influencing the decision to use
self-sampling methods and the acceptability of these methods among college women. This study
is critical to inform the development of a future innovative, theory-based, patient-centered
intervention that promotes the use of self-sampling methods to improve STI screening rates, and
ultimately decrease the burden of STI-related disease.
Research Implications. The results from this research may lead to the development of
interventions with the ability to target subgroups who experience the greatest barriers to STI
screening. The results may also provide evidence on specific considerations when tailoring health
communication campaigns and messages to college settings and the emerging adult population.
The theory utilized in this study, the Diffusion of Innovations, addresses the issues that evidencebased research and interventions are not diffused and implemented (Rogers, 2003). Rogers
states that many programs fail due to the gap between innovation develop and diffusion planning
(Rogers, 2003). Because this research was guided by theory-based constructs, the process of
diffusion and implementation were considered through this entire study and during the
development of the intervention to facilitate the translation of research into practice.
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Practice Implications. Because the STIs on which this study focused are treatable and
preventable, the results from this study could influence practice in a variety of ways. Screening
for chlamydia, including through the use of self-sampling methods, is used as a marker of quality
of care as indicated by Healthcare Effectiveness Data and Information Set (HEDIS) measures.
Organizations must report their chlamydia screening rates to maintain their National Committee
on Quality Assurance certification (Altarum Institute, 2016), which may provide a dual benefit for
both college students and providers. Healthcare providers would benefit from translation of the
results of this research on an innovative method of screening into the clinical practice of those
who practice with young adults, and these results would also benefit public health professionals,
college health professionals, and those working in health promotion who engage college students.
Given the privacy concerns with STI screening, multi-level, sustainable interventions addressing
this barrier can play a key role in improving STI screening among college women. By focusing on
incorporating the self-sampling method characteristics identified in this study may provide specific
areas to target, develop, or improve patient-centered programs and care. Future studies should
also evaluate provider perceptions of self-sampling methods for college populations.
Policy Implications. There are also policy implications associated with the results of this
study. The Institute of Medicine reports that the policies to improve health among young adults
are often fragmented and are not specific to the needs of this population, and there is a
recommendation for policies that focus on those age 18 to 26 years (Institute of Medicine and the
National Research Council, 2015). Policies that protect healthcare services for college students
or incorporate alternative methods of care for those that may otherwise lose care are essential,
as those who are uninsured are less likely to access preventative health care and have higher
levels of unmet need (Mulye et al., 2009). The findings from this study may also guide the
development of sexual health services that provide confidentiality. With college students given
the ability to stay on their parents’ insurance plan until age 26, access to sexual healthcare may
be impacted by concerns of privacy and confidentiality when seeking care (Frerich et al., 2012),
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a factor that may be addressed in part by self-sampling methods. Because of these concerns,
college students may avoid care, pay without using insurance, or seek treatment at another type
of clinic, which may postpone needed treatment and lead to complications (Frerich et al., 2012).
The findings from this study may guide the development of innovative screening interventions
promoting services outside or “away” from the clinic and those that “re-route” health care away
from linkage with parental health insurance. Health insurance policies, campus health center
policies, and public health efforts may incorporate the results of this study to reduce confidentiality
concerns among this population and develop policies to improve the health of college students.
Conclusion
This study is critical to inform the development of a future innovative, theory-based,
patient-centered intervention that promotes the use of self-sampling methods to improve STI
screening rates, and ultimately decrease the burden of STI-related disease.
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CHAPTER TWO:
LITERATURE REVIEW

This chapter focuses on college women’s STI screening behaviors, specifically for
chlamydia and gonorrhea. This chapter begins with an overview of emerging adulthood and is
followed by a discussion of the need to consider college students as emerging adults and view
this time period as a unique period in the lifecourse. Then, in order to describe the need for this
study, the epidemiology of chlamydia and gonorrhea among college-age women (age 18 to 24)
are presented, along with the determinants of traditional STI screening (chlamydia and gonorrhea)
by level of the socioecological model. Additionally, the literature and research regarding selfsampling methods of STI screening, the gaps in the literature pertaining to the use of self-sampling
methods among college women, and theoretical framework are presented.
Emerging Adulthood: An Overview
Emerging adulthood is a stage theory developed by psychologist Jeffrey Arnett (Arnett,
2000). This stage extends roughly from age 18 to 25 and occurs where there is a “gap of at least
several years between the time young people finish secondary school and the time they enter
stable adult roles in love and work” (Arnett, 2014a). Emerging adulthood is developmentally,
theoretically, and empirically different than both adolescence and young adulthood and is
characterized by independence from social normative roles (Arnett, 2000). This life stage is seen
as a time when many life directions are open and available and it is described as a period of
instability, experimentation, and exploration in love and work (Arnett, 2014b). One of the key
aspects of the emerging adulthood is its heterogeneous nature compared to other life stages
(Arnett, 2000). Most Americans in adolescence live at home with parents or other adults, are
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enrolled in school, and by reaching age 30 (young adulthood), 75% are married and have children
(Arnett, 2014c). However, within the age range traditionally associated with emerging adulthood
(ages 18-25), most have left home, and there are many diverse living situations – some go to
college, live in a dormitory, fraternity, or sorority house, some cohabitate with partners, and some
live independently (Arnett, 2011). This period is defined as one of semi-autonomy, as emerging
adults take some responsibilities, but leave some responsibilities to other parties, such parents
or college housing officials (Arnett & Tanner, 2011b).
Developmental Milestones. While there are not clearly defined milestones associated
with this life stage, there are five features to differentiate emerging adulthood from adolescence
and young adulthood in the US. Arnett states these five factors are distinctive to emerging
adulthood but not unique to it, and these features can occur at other stages of development
(Arnett, 2014e). They are identity exploration, instability, self-focus, feeling in-between, and
possibilities or optimism (Arnett, 2014e). Identity exploration is a time of experimentation in both
love and work, where the emerging adult is focused on determining who they are, and do not want
to be controlled by their parents or those in adult roles (Arnett, 2014b). Instability is also a key
dimension, and it exists not only in love, but also in residence and housing, work, school, such a
choosing a major, and in relationships (Arnett, 2014b). Emerging adults are self-focused and view
their obligations to others are less important, and they also clearly articulate feeling in-between,
or in transition between adolescent and adult (Arnett, 2007b). With this in-between feeling, often
described as viewing themselves as a “sort of” adult, emerging adults also identify the possibilities
available to them and are optimistic regarding the future (Arnett, 2007b). People in this
developmental period view this as a time in life for transformation and progress (Arnett, 2007a).
Critiques of Emerging Adulthood. Some researchers disagree that emerging adulthood
should be a distinct developmental stage (Côté, 2014; Hendry & Kloep, 2010; Kloep & Hendry,
2011a, 2011b). One of the main critiques of emerging adulthood is that it is based on social class,
and the described experiences are only applicable to those with high socioeconomic status (SES)
17

(Hendry & Kloep, 2010). Emerging adults in these categories are given the opportunity and
freedom to explore during this period, while those of lower SES must work full time (Hendry &
Kloep, 2007a). Emerging adulthood has been applied to and described by those who are middle
class and attend college, as well as those who have financial support from parents (Hendry &
Kloep, 2010). It has also been argued that the optimism and possibilities viewed by emerging
adults may only be experienced by those in a privileged position, and that optimism depends
entirely on social class (Hendry & Kloep, 2007a, 2007b, 2010). However, Arnett argues that the
concept of emerging adulthood was developed based on research with people from a range of
social backgrounds and different levels of education, and this claim is made without evidence to
support it (Arnett & Tanner, 2011a).
Another critique of emerging adulthood is that it is not culturally universal, and does not
exist globally (Hendry & Kloep, 2011). Arnett describes emerging adulthood as only applicable to
Americans in recent cohorts, as it will differ in other cultural contexts around the world (Arnett,
2014e). Arnett has even argued that emerging adulthood does not exist globally, in other countries
or societies, and acknowledges that this theory is focused on Americans and takes a very Western
view (Arnett & Galambos, 2003; Arnett & Tanner, 2011a, 2011c). Arnett also argues that optimism
is reflective of American culture in general, and not specific to emerging adulthood (Arnett &
Tanner, 2011a). Emerging adulthood has never claimed to be universal, in fact, there is not one
universal emerging adulthood - this developmental period differs by cultural, economic, and
personal contexts (Arnett, 2011; Bynner, 2005; Reitzle, 2006). Because of this, changes
experienced in emerging adulthood are less predictable, since it is culturally, rather than
biologically based (Arnett, Kloep, Hendry, & Tanner, 2011).
College Students as Emerging Adults. College is seen as a “safe haven” for exploration,
especially those living on residential college campuses (Arnett, 2016a). Most literature focuses
on emerging adults and their college experiences in terms of education and career preparation,
however, college students also want to gain interpersonal skills in addition to knowledge. College
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is seen as a place and a time for experiencing personal growth and attending college marks a
critical transitional period in the lives of emerging adults (Arnett & Tanner, 2011c). The college
setting is romanticized in American society, and students describe the most important things they
learned during their time in college as personal and interpersonal, rather than professional (Arnett,
2014d). In the American society, college opens up areas for more experience and employment
options (Arnett, 2016a). Over 70% of emerging adults enroll in college the year after high school
(Kena et al., 2016), with about half entering a four-year college and half enrolling in a two-year
college (Hamilton & Hamilton, 2006). The current number of emerging adults enrolled in tertiary
education is highest now than at any other time in the past (Kena et al., 2016), which may be due
to the extensive size of the American system with over 4,400 institutions (Arnett, 2014d). A survey
of emerging adults found that 78% agreed that college education is one of the most important
keys to success (Arnett & Schwab, 2012). Emerging adult experiences may vary by school type,
with smaller colleges ranking higher on student experiences (Arnett, 2014d).
Emerging Adulthood and Sex. In emerging adulthood, exploration and experimentation
may include gaining sexual experience. Emerging adults believe they should explore different
types of relationships, and exploration during this period of their life is normal (Arnett, 2014b).
Those who do not experiment report feeling as if they are making a mistake if they are only with
one partner, and will eventually question what they have missed (Arnett, 2014b). Emerging adults
may also develop sexual relationships by becoming friends with prospective partners, and then
become more intimately involved (Eaton & Rose, 2011). A majority of emerging adults want to
marry, but later on in life (Regnerus & Uecker, 2009), and in the meantime they value sexual
exploration (Arnett, 2014b). Emerging adults are no longer expected to remain virgins until
marriage, and 95% of Americans have sex before marriage (Regnerus & Uecker, 2009). Most
emerging adults practice serial monogamy, which is exclusive dating relationships, usually with
sex (Arnett, 2014b), or “friends with benefits” (Claxton & van Dulman, 2014), both of which have
a more recreational attitude toward sex. Most emerging adults do not use condoms or
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contraception consistently or correctly (Regnerus & Uecker, 2009). In fact, many accept STIs as
a risk in a quest for sexual pleasure and communication about pregnancy prevention or condom
use may not occur with all partners (Lewis, Miguez-Burban, & Malow, 2009). Also, sex during
emerging adulthood is more likely to be unplanned or spontaneous (Arnett, 2014b). This is often
a time when people who have learned of their sexual orientation in adolescence decide to come
out, because they are less worried of the response from their parents (Heatherington & Layner,
2008). Compared to those not in college, emerging adults in college have more freedom to explore
their sexual beliefs and decision-making in regard to sex (Allen, Husser, Stone, & Jordal, 2008).
Sexual Health among College Enrolled Emerging Adults. The World Health
Organization (WHO) describes sexual health as “…a state of physical, emotional, mental, and
social well-being in relation to sexuality; it is not merely the absence of disease, dysfunction, or
infirmity. Sexual health requires a positive and respectful approach to sexuality and sexual
relationships, as well as the possibility of having pleasurable and safe sexual experiences” (World
Health Organization, 2010). However, specific age groups may be at risk for unsafe sexual
experiences. The Centers for Disease Control and Prevention (CDC) report that people age 1524 comprise 25% of the sexually active population in the United States (US), but account for over
50% of the 19 million sexually transmitted infections (STIs) diagnosed per year (Centers for
Disease Control and Prevention, 2017b). Due to many multi-level determinants and behavioral
risks during this critical age period, women in the college age group (18-24 years old) bear a
disproportionate burden of STIs. Therefore, it is essential to consider the developmental stage of
the individual as a determinant of sexual and reproductive health (SRH), which includes a
discussion of emerging adulthood. With over 20 million 18 to 24 year old students entering college
in 2015 (Kena et al., 2016; National Center for Education Statistics, 2014, 2015), colleges serve
as an important venue to provide sexual health information, resources, and education for
emerging adults in this age group. Additionally, because 59% of students enrolled in postsecondary education are women (National Center for Education Statistics, 2015), college
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campuses provide a critical context for health promotion efforts that aim to improve sexual and
reproductive health. However, rates of STIs among this population remain high, while screening
for these STIs is underutilized.
Sexually Transmitted Infections
Young people (15-24) are diagnosed with half of the 19.7 million new STIs per year
(Satterwhite et al., 2013), and one in four sexually active adolescent women (14-19 years old)
has an STI (Forham et al., 2009). Among the most prevalent and costly STIs in emerging adults
are chlamydia and gonorrhea. Emerging adult women are at increased risk for both infections and
these infections can lead to significant health concerns when left untreated. During puberty and
young adulthood, cervical ectopy occurs, where ectocervical tissue transforms from columnar
epithelium to squamous epithelium (Carswell & Stafford, 2008). This transformation zone between
the two tissue types is vulnerable due to the histological changes, making women more
biologically susceptible to urogenital STIs during this period (Carswell & Stafford, 2008).
Additionally, age is the most important risk factor for contracting chlamydia and gonorrhea
(LeFevre, 2014; Miller et al., 2004; United States Preventive Services Task Force, 2016). With
these risk factors coupled, women in the college age group experience a significant burden of
urogenital chlamydia and gonorrhea infections.
Chlamydia
Chlamydia, infection with the bacterium Chlamydia trachomatis, is the most common
laboratory-detected bacterial STI and is known as a “silent” infection, as most people infected are
asymptomatic (Centers for Disease Control and Prevention, 2016a). Chlamydia can infect the
reproductive tract of men and women, and can also infect the rectum, the pharynx, and the eyes,
causing conjunctivitis (Centers for Disease Control and Prevention, 2016a). Chlamydia can be
transmitted through oral, vaginal, or anal sexual contact with an infected partner (Centers for
Disease Control and Prevention, 2016a).
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Epidemiology. Over one million cases of chlamydia were reported in 2016 with young
adults (age 15-24) representing 63% of these infections; a four percent increase since 2015
(Centers for Disease Control and Prevention, 2017b; Satterwhite et al., 2013). The actual number
of cases is estimated much higher, at 2.9 million, as most infections among women present
asymptomatically and therefore individuals are not screened or diagnosed (Satterwhite et al.,
2013). Generally, the CDC reports STI rates by age cohorts in ten-year groups. The college age
population (18-24) crosses two age cohorts, those 15 to 19 years old and those 20 to 24 years
old. However, in 2016, rates of chlamydia infection increased among those in both age cohorts
(ages 15-24 years), and these rates were much higher among women than men (Centers for
Disease Control and Prevention, 2017b) (Table 4). Of sexually active adolescent and young adult
women, 1 in 20 has chlamydia (Torrone, Papp, & Weinstock, 2014). Women in the 20 to 24 year
old age cohort have the highest urogenital chlamydia rates compared to any age group of either
sex throughout the life course (Centers for Disease Control and Prevention, 2017b). Chlamydia
rates among women ages 15-19 increased 2.8% from the previous years’ rates (2015 to 2016),
and the largest increases were seen in 18 year old women (4.1%) (Centers for Disease Control
and Prevention, 2017b). Overall, rates in the 20-24 age group increased 4.1% from 2012 to 2016
(Centers for Disease Control and Prevention, 2017b).
Table 4. Reported Chlamydia Rates by Age Cohort, 2016, Cases per 100,000
Women
Men
Total
657.3
330.5
Age 15-19
3070.9
832.6
Age 20-24
3.730.3
1,558.6
Age 15-24 Combined
3.377.6
1,132.5

Consequences. Just 10% of men and as few as 5% of women diagnosed with urogenital
chlamydia develop symptoms and the incubation period is poorly delineated (Centers for Disease
Control and Prevention, 2017b; Farley, Cohen, & Elkins, 2003; Korenromp, Sudarvo, de Vlas, &
et al., 2002). Women infected with chlamydia may experience cervicitis, inflammation of the
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cervix, which may include mucopurulent discharge from the cervix and endocervical bleeding;
urethritis, an infection of the urethra which may cause dysuria, pyuria, frequent urination; and
pelvic inflammatory disease (PID), when the infection spreads to the uterus and the fallopian
tubes, which can be asymptomatic or induce pelvic pain and tenderness (Centers for Disease
Control and Prevention, 2017b; Miller & Shafer, 2008; Wiesenfeld et al., 2005). If left untreated,
urogenital chlamydia can lead to symptomatic PID in approximately 15% of women, which can
cause permanent damage leading to pelvic pain, infertility, and ectopic pregnancies (Haggerty et
al., 2010; Oakeshott et al., 2010). In those with PID, perihepatitis or Fitz-Hugh-Curtis syndrome
can occur, leading to inflammation of the liver capsule which causes pain in the upper right
quadrant of the body, fever, and nausea (Miller & Shafer, 2008). Untreated chlamydia may also
increase the risk of transmitting or acquiring HIV (Centers for Disease Control and Prevention,
2017b; Fleming & Wasserheit, 1999). In pregnant women, the complications with untreated
urogenital chlamydia are even more complex. Untreated chlamydia during pregnancy is
associated with pre-term birth (Rours, Duijts, Moll, & et al., 2011). Untreated women can transmit
the infection perinatally to their infant, which can result in chlamydial conjunctivitis that can impact
infants for up to a year after birth (Bell et al., 1992).
Both men and women can experience rectal chlamydial infection, which is often
asymptomatic, and recurrent rectal infections in men who have sex with men (MSM) have been
associated with increased risk for HIV (Bernstein, Marcus, Nieri, & et al., 2010; Centers for
Disease Control and Prevention, 2007). In addition to rectal infections, chlamydia can lead to
pharyngeal infections, which are often asymptomatic, and conjunctivitis, through sexual activity
or through autoinoculation (Centers for Disease Control and Prevention, 2016a; Kalayoglu, 2002;
Miller & Shafer, 2008).
Gonorrhea
Gonorrhea is an infection with the bacterium Neisseria Gonorrhoeae, which may also be
called Gonococcus (Greenberg, Bruess, & Oswalt, 2017). It is the second most common
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laboratory-detected bacterial STI and has been developing antibiotic and antimicrobial drug
resistance (Centers for Disease Control and Prevention, 2017b). It infects the mucous
membranes of the reproductive tract and can also infect the oral cavity, pharynx, rectum, and
eyes (Centers for Disease Control and Prevention, 2016b).
Epidemiology. In 2016, a total of 468,514 cases (145.8 cases per 100,000 people) of
urogenital gonorrhea were reported across all age groups, but rates of infection were the highest
among adolescents and young adults (Centers for Disease Control and Prevention, 2017b). From
2015 to 2016, the rate of gonorrhea cases increased over 18% overall, and increased 11.3%
among those 15 to 19 years old and 10.9% among those 20 to 24 years old (Centers for Disease
Control and Prevention, 2017b). However, similar to chlamydia, these rates are often
underestimated due to the asymptomatic nature of this infection (Satterwhite et al., 2013). Women
ages 15 to 19 and 20 to 24 bear the highest rates of urogenital gonorrhea across the life course
for women (Centers for Disease Control and Prevention, 2017b) (Table 5). Rates for 15 to 19year-old women increased 9.3% from 2015 to 2016, and a similar increase of 7.9% was seen in
those 20-24 years old (Centers for Disease Control and Prevention, 2017b).
Table 5. Reported Gonorrhea Rates by Age Cohort, 2016, Cases per 100,000
Women
Men
Total
121.0
170.7
Age 15-19
482.1
280.8
Age 20-24
595.5
616.8
Age 15-24 Combined
540.8
445.3
Consequences. Most women are asymptomatic, but even when symptoms are present,
urogenital gonorrhea infection is often mistaken for a urinary tract infection or vaginal infection
(Centers for Disease Control and Prevention, 2016b). Males experience more symptoms
associated with gonorrheal infection than do women (Greenberg et al., 2017), but many men are
asymptomatic (Peterman, Tian, Metcalf, & Al., 2006). In women, untreated urogenital gonorrhea
can lead to PID, resulting in abscesses, chronic pain, and damage to the fallopian tubes that can
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result in infertility (Centers for Disease Control and Prevention, 2016b). Some may experience
dysuria, discharge, or spotting, which is associated with endocervicitis (Blythe, 2008; Centers for
Disease Control and Prevention, 2016b). Endocervicitis presents as irritation and redness of the
cervix, which leads to spotting between periods (Blythe, 2008). Symptoms of gonorrheal infection
in women are less specific than in men, but the cervix is the primary infection site (Greenberg et
al., 2017). Given the recent ciprofloxacin resistance of some strains of gonorrhea, these
consequences become even more pronounced. Studies show that ciprofloxacin resistant rates
were associated with increased rates of gonorrhea incidence overall (Chesson, Kirkcaldy, Gift,
Owusu-Edusei, & Weinstock, 2014). If gonorrheal infection is left untreated, it can become a
systemic infection called disseminated gonococcal infection (DGI) (Centers for Disease Control
and Prevention, 2016b). DGI can spread to the skin (gonorrheal dermatitis) and cause a rash on
the hands and other extremities (Greenberg et al., 2017). Additionally, DGI can cause gonorrheal
arthritis, which occurs within one month post-exposure and is often associated with knee or ankle
joint pain (Blythe, 2008). Untreated gonorrheal infections also increase the risk of transmitting or
acquiring HIV (Centers for Disease Control and Prevention, 2017b; Fleming & Wasserheit, 1999).
Pregnant women with urogenital gonorrhea infections may transmit the infection to their
infant during delivery. Gonorrheal infection of infants can cause a blood infection, joint infection,
and in passing through the birth canal, can cause gonorrheal eye infections that can lead to
blindness long-term (Centers for Disease Control and Prevention, 2016b). Both men and women
can experience rectal gonorrheal infections, leading to proctitis (Blythe, 2008). Symptoms of rectal
infections include mucopurulent anal discharge, bleeding, and pain (Centers for Disease Control
and Prevention, 2016b). Pharyngeal infection is usually asymptomatic in both genders, but is
sometimes associated with a sore throat and fever (Blythe, 2008).
Secondary Prevention of Chlamydia and Gonorrhea
Among college women, chlamydia and gonorrhea risk are multifactorial and complex.
Because both chlamydia and gonorrhea are often asymptomatic among women, screening is
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essential to reduce the reproductive sequelae. Women age 18-24 benefit from chlamydia and
gonorrhea screening due to the high prevalence rates among this age group, the asymptomatic
nature of these infections, and the potential to prevent long-term adverse health outcomes and
provide access to early diagnosis and treatment (Centers for Disease Control and Prevention,
2017b). Additionally, screening women in this age group for chlamydia and gonorrhea is an
evidence-based recommendation and considered the standard of care in clinical settings (Centers
for Disease Control and Prevention, 2015). Screening for chlamydia is used as a marker of quality
of care as indicated by Healthcare Effectiveness Data and Information Set (HEDIS) measures.
Organizations must report their chlamydia screening rates annually to maintain their National
Committee on Quality Assurance certification (Altarum Institute, 2016). With the Affordable Care
Act, preventative health services (including STI screening) are now covered with no co-pay
through an in-network provider, but most campus health centers are not in-network, which may
add additional costs (Student Affairs Administrators in Higher Education, 2013).
Cost-Effectiveness of Screening. Both chlamydia and gonorrhea infections are often
asymptomatic and routine screening is essential to reduce the reproductive sequelae and medical
costs. Screening women for chlamydia and gonorrhea are cost-effective, and in some populations
result in cost-savings compared to the associated costs of the sequelae (Gottlieb et al., 2010;
Honey et al., 2002; Hu et al., 2004; Kraut-Becher et al., 2004; Roberts et al., 2006; Smith, Cook,
& Roberts, 2007; Welte et al., 2005).
A systematic review of ten studies found that all screening approaches explored were
more cost-effective than just testing symptomatic women for chlamydia and gonorrhea (Honey et
al., 2002). Screening women without symptoms was cost-effective at a chlamydia prevalence
ranging from 3% to 10% (Honey et al., 2002). Studies have also explored the impact of universal,
opportunistic “opt-out” screening of women ages 15-24 years old compared to risk-based
screening, which is the current standard of care (Owusu-Edusei, Hoover, & Gift, 2016). Results
from this modeling study suggest that if chlamydia screening were universal, the screening rates
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would increase and prevalence of chlamydia would be reduced by over 55% (Owusu-Edusei et
al., 2016). The “opt-out” approach to screening is cost-saving compared to risk-based screening
that is currently utilized, however, insurance coverage was considered an influential factor
(Owusu-Edusei et al., 2016). Another study explored the cost effectiveness of four specific
strategies: no screening, annual screening for all women, annual screening with a 3-6 month
follow-up test if results are positive, and annual screening coupled with semi-annual screening of
those with a history of infection (Hu et al., 2004). The most effective and cost-effective strategy of
these explored was annual screening of all women age 15 to 29 followed by semi-annual
screening of those with previous infections (Hu et al., 2004). Although dated, another study
indicates that screening 18-24 year old women would prevent one case of PID for every 83.3
women screened, preventing over 140,000 cases of PID (Scholes et al., 1996). While screening
is cost-effective among women within this age group, no research exists to explore the costeffectiveness of screening in college populations or settings.
Rates of Uptake. Nonetheless, while STI screening is cost-effective, and in some cases
cost-saving, rates of screening uptake are low among this priority population. Data exploring the
priority evidence-based clinical services noted that chlamydia and gonorrhea screening were
“substantial opportunities to improve population health,” but remained traditionally underutilized
(Maciosek et al., 2017). The most recent data from the National Center for Quality Assurance,
2016 HEDIS data, showed chlamydia screening rates of those age 16-24 years old varied by type
of insurance coverage (National Center for Quality Assurance, 2016). Of those enrolled in
commercial HMO plans, 48.3% of sexually active women received at least one test for chlamydia
in the past year (National Center for Quality Assurance, 2016). Rates for those in commercial
PPO plans was 44.9% of insured women screened in the past year, and 57.3% of women with
Medicaid HMO plans were screened for chlamydia in the past year (National Center for Quality
Assurance, 2016). At Title X clinic visits, 2016 data indicates 61% of women under age 25 were
screened for chlamydia and over 2.3 million gonorrhea tests were conducted, producing a rate of
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5.6 tests per 10 female visits (Fowler, Gable, Wang, & Lesater, 2017). However, the rates of
gonorrhea screening are changing over time, with 55% of clinics reporting an increase in
screening among women and 34% reporting a decrease (Fowler et al., 2017). Additionally,
National Survey of Family Growth data indicated only 40% of women under age 25 were screened
for chlamydia in the past year (Hoover et al., 2014).
In older studies utilizing HEDIS data from over 583 insurance plans, of women with
commercial or Medicaid insurance, 41.6% were screened in 2007 (2.8 million women) (Ahmed et
al., 2009). A similar study of HEDIS data noted that among women age 15-25 enrolled in 130
commercial health plans, the chlamydia testing rate was 13.6 per 100 women and increased with
age (Heijne, Tao, Kent, & Low, 2010). Of women who were enrolled the entire five-year period,
26% had at least one test, but just 0.1% had one every year (Heijne et al., 2010). Using 2005
National Hospital Ambulatory Medical Care Survey data, one study found that 84% of
asymptomatic young women (age 15-25) were not screened at their visits and women who
presented with symptoms were not tested at 78.3% of visits (of 600,000 visits). (Hoover, Tao, &
Kent, 2008). Similarly, obstetrician–gynecologists (OB/GYN) did not perform a chlamydia
screening at 82% of visits (3.2 million of 3.8 million visits) where pelvic examinations were
conducted and did not screen at 77% of visits where Pap tests were conducted (1.8 million of 2.3
million visits) (Hoover et al., 2014), both of which indicate missed opportunities. These findings
were even more pronounced among primary care providers, who did not screen for chlamydia at
99.1% of visits (2.9 million of 3.0 million visits) where urine screening was conducted for other
issues (Hoover et al., 2014). Primary care providers conducted STI screening with just 4% of their
patients (Hoover et al., 2014). Most STI screening visits occurred at OB/GYN offices (11%) and
occurred at appointments with Pap tests (28%), and just 1.7% of screening at OB/GYN visits
occurred without a Pap test (Hoover et al., 2014). Furthermore, in 2009, the annual Pap testing
guidelines were modified by the United States Preventive Services Task Force, which resulted in
a slowing in the increase of chlamydia testing rates among women (Hsieh et al., 2017).
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Rates of Uptake among College Women. While these data report on the rates of
chlamydia and gonorrhea screening among 15-24-year-old women and may include college
women, there is just one study that reports nationally representative data on the rates of screening
among college women. The Get Yourself Tested survey, a web-based study conducted in 2013,
collected STI screening data from 2,572 women ages 15 to 25 (Cuffe, Newton-Levinson, Gift,
McFarlane, & Leichliter, 2016). In this study, just 20.2% of women enrolled in college (n=871,
34% of the sample) had received STI screening in the past 12 months (Cuffe et al., 2016).
However, the item used in this analysis did not specify the type of STI screening the participant
received, and future studies would benefit from exploring if differences exist by type of STI
screening.
Chlamydia Screening Recommendations. For sexually active adolescent and young
adult women under age 25, urogenital chlamydia screening is recommended yearly by a number
of professional organizations, including the American Academy of Pediatrics, the Society for
Adolescent Health and Medicine, the Centers for Disease Control and Prevention, and the United
States Preventive Services Task Force (USPSTF) (American Academy of Pediatrics Committee
on Adolescence and Society for Adolescent Health and Medicine, 2014; Centers for Disease
Control and Prevention, 2015; United States Preventive Services Task Force, 2016). This
recommendation includes women who have sex with women (WSW), as research suggests
chlamydia infections in this population remain high (Singh et al., 2011). Among women, screening
efforts are focused on diagnosing and treating chlamydia to reduce long-term complications and
treating sex partners (Centers for Disease Control and Prevention, 2015). Additionally, chlamydia
screening is recommended for women over age 25 if they have specific factors placing them at
high risk, including any of the following:
•

a history of chlamydia or gonorrhea infection in the past two years;

•

more than one partner in the past year;

•

a new partner in the past three months;
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•

having partners who have other sex partners at the same time (concurrency);

•

being pregnant;

•

or being diagnosed with another STI (Centers for Disease Control and Prevention, 2015;
United States Preventive Services Task Force, 2016).
Annual chlamydia and gonorrhea screening for women under age 25 received a grade of

“B,” indicating the USPSTF recommends performing this service and that there is “high certainty
that the net benefit is moderate or there is moderate certainty that the net benefit is moderate to
substantial” (United States Preventive Services Task Force, 2017). Based on this rating, the
USPSTF recommends providing this service in clinical practice (United States Preventive
Services Task Force, 2017).
In addition to annual preventative screening, the CDC recommends those diagnosed with
chlamydia or gonorrhea be retested three months after treatment to prevent re-infection and
transmission to partners (Centers for Disease Control and Prevention, 2015; Peterman et al.,
2006). This retesting is recommended three months post-treatment as repeat infections are
common and are associated with increased complications in women (Centers for Disease Control
and Prevention, 2015; Hosenfield, Workowski, Berman, & et al., 2009). Treating chlamydia can
reduce long-term complications and treating the partners of those diagnosed can reduce
reinfection. Screening for chlamydia infection of pregnant women under age 25 should occur at
the initial prenatal care visit and again in the third trimester (Centers for Disease Control and
Prevention, 2015).
Specimens and Laboratory Testing for Chlamydia. Specimens to screen women for
urogenital chlamydia infections can be collected from endocervical cells, vaginal swabs, or first
void urine (FVU) (Centers for Disease Control and Prevention, 2016a). Vaginal swabs can be
collected in a clinical setting by a provider or via self-collection of the specimen in a clinic setting
(Doshi, Power, & Allen, 2008). Some research suggests specimens collected from Pap tests using
liquid cytology may be adequate to screen from chlamydia, however, the sensitivity of these
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specimens is lower than endocervical or vaginal swabs (Chernesky et al., 2007). While all of these
specimens are adequate, the optimal method to test for urogenital infections in women is vaginal
swabs, either clinician or self-collected (Centers for Disease Control and Prevention, 2015; Papp,
Schacter, Gaydos, & Van der Pol, 2014).
Once the specimen is collected, there are many screening assays for chlamydia. Methods
such as cell culturing have been used in the past, but nucleic acid amplification tests (NAATs) are
the most sensitive and are recommended to detect chlamydial infections (Papp et al., 2014).
NAAT methods identify nucleic acid sequences that are specific to the bacteria, infection, or
organism being tested (Papp et al., 2014). Use of NAATs to detect chlamydia infections reduces
the likelihood of false negatives (Greenberg et al., 2017). In addition to high sensitivity, NAATs
have optimal specificity compared to non-NAAT methods, such as culturing, and are less costly
(Wangu & Burstein, 2017). Additionally, NAATs facilitate screening by allowing for the use of less
invasive methods of specimen collection, such as self-collected vaginal swabs or FVU, and do
not require viable organisms, which allows more flexibility in the method of collection,
transportation, and handling of the specimen (Papp et al., 2014). NAATs are approved by the US
Food and Drug Administration (FDA) to detect chlamydial infections in women with or without
symptoms via vaginal or endocervical swabs and FVU (Wangu & Burstein, 2017), and some
NAATs are able to detect both chlamydia and gonorrhea from a single specimen (Papp et al.,
2014). While using NAATs with FVU samples is acceptable, these specimens may detect 10%
fewer infections compared to endocervical or vaginal swabs (Falk, Coble, Mjornberg, & Fredlund,
2010; Michel et al., 2007; Schachter et al., 2005). Additionally, the sensitivity of vaginal swabs is
the same as vaginal swabs combined with FVU (Falk et al., 2010). While other screening tests
are available, many are not recommended for routine screening for urogenital chlamydia
infections (Papp et al., 2014). These include direct fluorescent antibody tests (FDA approved to
detect ocular chlamydial infections), nucleic acid hybridization tests (FDA approved but
discontinued), enzyme immunoassay tests (high rates of false positives, not as sensitive or
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specific as NAATs), and serology tests (previous infections may elicit an antibody response)
(Papp et al., 2014). The Clinical Laboratory Improvement Amendment (CLIA) regulations provide
oversite and internal validation to all laboratories conducting screening tests (Centers for Disease
Control and Prevention, 2017a).
Gonorrhea Screening Recommendations. Similar to chlamydia, for sexually active
adolescent and young adult women under age 25, urogenital gonorrhea screening is
recommended yearly (American Academy of Pediatrics Committee on Adolescence and Society
for Adolescent Health and Medicine, 2014; Centers for Disease Control and Prevention, 2015;
United States Preventive Services Task Force, 2016). While routine screening is not indicated for
women over age 25, those with specific risk factors (pregnancy, new partners, concurrency,
partners with STIs) should be screened for gonorrhea (United States Preventive Services Task
Force, 2016). Gonorrheal infections are often concentrated in specific populations, subgroups,
and geographic areas and these locations should be explored as potential risk factors (Centers
for Disease Control and Prevention, 2015). Retesting for those who have undergone treatment
for urogenital gonorrheal infections should occur three months post-treatment (Centers for
Disease Control and Prevention, 2015).
Specimens and Laboratory Testing for Gonorrhea. Similar to chlamydia screening,
urogenital gonorrhea can be diagnosed in women through FVU, and vaginal or endocervical
swabs, but the optimal specimen is clinician or self-collected vaginal swabs. NAATs are approved
by the US Food and Drug Administration (FDA) to detect gonorrheal infections in women with or
without symptoms via vaginal or endocervical swabs and FVU (Wangu & Burstein, 2017).
Additionally, gonorrhea cell culturing is acceptable for detecting infections, but the specimen must
be an endocervical swab (Centers for Disease Control and Prevention, 2015). Gonorrhea cell
culturing tests are necessary to evaluate cases of suspected antibiotic resistance and treatment
failure as non-culturing tests cannot provide these results (Papp et al., 2014). Due to the
developing antibiotic resistance of gonorrhea, those with symptoms that persist after treatment
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should be re-tested using cell culturing and include testing for antimicrobial susceptibility (Centers
for Disease Control and Prevention, 2015). Other tests, such as nucleic acid hybridization or
probe tests (not widely manufactured or available) and nucleic acid genetic transformation tests
(produces false positives and little research on effectiveness) are not recommended for routine
testing of urogenital specimens for gonorrhea (Papp et al., 2014). Recommended treatment for
uncomplicated (early infection without PID and cases that are not antibiotic resistant) urogenital
chlamydia and gonorrhea are presented in Table 6. During pregnancy, use of doxycycline for
treatment is contraindicated, and other options, such as Azithromycin, are suggested (Centers for
Disease Control and Prevention, 2015). Pelvic inflammatory disease (PID) treatment can be
administered parenterally, and the recommended regimen is Cefotetan (two grams intravenously,
every 12 hours) and Doxycycline (100mg orally or intravenously, every 12 hours) (Centers for
Disease Control and Prevention, 2015). Those with mild to moderate PID can be treated with a
combination of intramuscular and oral regimens which includes Ceftriaxone (250mg
intramuscularly, in a single dose), plus Doxycycline (100mg orally, twice a day for 14 days), and
Metronidazole (500mg orally, twice a day for 14 days) (Centers for Disease Control and
Prevention, 2015).
Determinants of Traditional Chlamydia and Gonorrhea Screening among College Women
While much research exists on the effectiveness, cost-effectiveness, and rates of uptake
of chlamydia screening among women in the 15-24 age group, there is little research on the
factors influencing screening specifically among women in college. Most studies among college
women tend to focus on chlamydia and gonorrhea diagnoses, rather than prevention or screening.
Nationally representative data on STI screening, specifically chlamydia and gonorrhea, among
college students is not readily available, and there is no comprehensive source of data at
regarding chlamydia and gonorrhea screening in college student populations. The largest college
student focused dataset in the US, the National College Health Assessment, includes an item
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measuring chlamydia and gonorrhea diagnosis, however does not collect data on individual STI
screening behaviors.
Table 6. Treatment Recommendations for Urogenital Chlamydia and Gonorrhea Infections in
Non-Pregnant Women, CDC 2015.
Recommended Treatment
Alternative Treatments
Uncomplicated Azithromycin 1g orally, single
Erythromycin 500mg orally, four times
Chlamydia
dose
a day for seven days
OR
OR
Doxycycline 100mg orally,
Erythromycin ethylsuccinate 800mg
twice a day for seven days
orally, four times a day for seven days
OR
Levofloxacin 500mg orally, once a day
for seven days
OR
Ofloxacin 300mg orally, twice a day for
seven days
Uncomplicated
Gonorrhea

Ceftriaxone 250mg IM, single
dose
PLUS
Azithromycin 1g orally, single
dose
*Preferably simultaneously,
under clinical supervision

Cefixime 400mg orally, single dose
PLUS
Azithromycin 1g orally, single dose

Because the rates of chlamydia and gonorrhea are disproportionately experienced by the
college age group, it is necessary to understand the factors influence secondary prevention and
screening in this population. Since 59% of students enrolled in post-secondary education are
women and this number appears to be on the rise (National Center for Education Statistics, 2015),
college campuses provide a critical context for sexual health promotion efforts that aim to increase
rates of STI screening among women. Because of the complex nature of STI risk and screening
among college women, a comprehensive literature review is necessary to understand and
describe the multi-level determinants that influence these behaviors among this group. The
purpose of this literature review is to summarize the college health literature regarding factors that
influence screening for chlamydia and gonorrhea among college women. Literature review
procedures described in the Matrix Method were followed and the citations of included studies
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were reviewed for additional sources (Garrand, 2004). To be included in this review, studies had
to be (1) in English, (2) focus on college students (age 18 and above), (3) focus on screening or
testing for chlamydia or gonorrhea, and (4) report on students in the United States. Because
emerging adulthood is a period that is culturally-specific and based on Western cultures, and
because there are wide differences in who can attend college, and college policies internationally
(Arnett, 2003, 2011, 2016b; Hendry & Kloep, 2010), this review will only include research focusing
on US college women. Studies that did not specifically address chlamydia or gonorrhea screening
but focused on screening for other STIs such as HIV, were excluded.
This literature review focusing on college students in the US will be organized using a
campus ecological approach. The development of a campus ecological approach was an attempt
to apply the social ecological model and explore reciprocal person-environment effects in colleges
and universities (Moos, 1979). This approach allows for a multi-level view of the determinants that
may influence the STI screening behaviors of college women. Considering these determinants
from an ecological perspective can provide an understanding of the dynamic interrelationships
that exist among the levels of influence. Specifically, a modified version of the Healthy Campus
2020 ecological approach will be utilized (McLeroy, Bibeau, Steckler, & Glanz, 1988). This model
is organized by levels of influence: intrapersonal factors; interpersonal processes and primary
groups; institutional factors; community factors; and public policy. This model was adapted
because the American College Health Association (ACHA) states that colleges are communities
and community-level factors are representative of the college campus, therefore institutional- and
community-level factors have been combined into one level (American College Health
Association, 2012). Additionally, the model proposed by ACHA does not include societal-level
factors. For this reason, the public policy-level has been expanded to include societal-level
determinants as well.
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Intrapersonal Determinants
Most research exploring the factors associated with STI screening among college women
have been at the intrapersonal-level. Determinants at this level will be presented as those that
are facilitators to screening and those that are barriers to screening.
Facilitators to Screening
Attitudes and Beliefs. An individual’s attitude toward screening has been shown to be a
strong predictor of STI screening (Boudewyns & Paquin, 2011). Factors that have been shown to
facilitate STI screening behavior or intention to be screened include a women’s desire to “know
her status” and screening is often described as a norm, or as a responsibility of being sexually
active (Backonja, Royer, & Lauver, 2014; Barth et al., 2002; Boudewyns & Paquin, 2011; Fielder
et al., 2013). Routine screening has been described by some as a habit, such as having STI
screening completed as part of annual examinations or after having an unprotected sexual
relationship (Backonja et al., 2014). Additionally, screened women in one study stated they would
seek STI screening again if they participated in a risky sexual activity (Backonja et al., 2014).
Others have framed STI screening as prevention, either in order to start treatment promptly if
diagnosed, having a belief that screening prevents more serious infections from developing, or a
belief that STI screening is important to one’s overall well-being (Backonja et al., 2014; Zak-Place
& Stern, 2004).
In a study testing the Health Belief Model constructs associated with STI screening, selfefficacy toward STI screening was a strong predictor of screening behaviors among college
women (Zak-Place & Stern, 2004). Similarly, intention to be screened for STIs (Boudewyns &
Paquin, 2011), intention to be screened for HIV, and previous STI screening are positively
associated with screening behaviors (Zak-Place & Stern, 2004). Due to the bulk of literature
indicating the influence of attitudes and beliefs among college women, these factors may be
considered leverage points to increase screening in future studies.
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Knowledge. Higher rates of STI-related knowledge, including knowledge about
symptoms, risk behaviors, condom use, and STI transmission, are associated with high likelihood
of STI screening (James & Ryan, 2017). Knowledge of areas where reproductive healthcare can
be received and other reproductive health access points, are associated with receipt of sexual
and reproductive healthcare in general among college women (Bersamin et al., 2017). Because
knowledge of screening sources has been reported as a facilitator, there is a need to explore
college women’s informational needs, sources, and preferences in future studies.
Affective and Emotional Responses. Affective factors that facilitate STI screening
include peace of mind (Backonja et al., 2014), relief and reduction of worry when receiving
negative results (Backonja et al., 2014; Barth et al., 2002), and screening due in part to concern
regarding the results of the test and their impact on the individual’s life (Marshall, Reinhart, Feeley,
Tutzauer, & Anker, 2008). Compared to college women older than age 24, young women were
more likely to seek STI screening if they received encouragement from female role models
(Backonja et al., 2014). However, emotional responses to STI screening are more commonly
described as a barrier to screening. To fully understand the roles of affective and emotional
responses between women who are screened and women who are not screened, qualitative
methods may be an appropriate next step.
Demographics. Several studies have confirmed that women are overall more likely to
seek STI screening and other sexual and reproductive health services than are men (Bersamin
et al., 2017; Eisenberg, Lust, & Garcia, 2014; James & Ryan, 2017; Moore, 2013; Zak-Place &
Stern, 2004). Similarly, receipt of sexual healthcare and STI screening is higher among college
women who are sexually active than those who are not (Backonja et al., 2014; Bersamin et al.,
2017; James & Ryan, 2017; Moore, 2013). Race and ethnicity are associated with STI screening
behaviors, with African American women more likely to be screened than White women
(Eisenberg et al., 2014; Moore, 2013), and Latino students more likely to seek other types of
sexual healthcare compared to non-Latino students (Bersamin et al., 2017). One study noted that
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sexual minority women (lesbian, gay, bisexual) are also more likely to receive STI screening than
their heterosexual counterparts (James & Ryan, 2017). Students who reported multiple partners
in the past year accurately evaluated themselves at high risk for STIs and had greater intentions
to be screened than those with one partner (Moore, 2013; Zak-Place & Stern, 2004). However,
other studies have found no differences in participating in a STI screening program between those
with more partners and those with fewer (Jenkins et al., 2012). Specifically, one study found that
individuals were the most motivated to be screened for STIs if they were African American,
female, not currently in a sexual relationship, and currently using condoms (Moore, 2013). As
demographic factors have been shown to be influential in chlamydia and gonorrhea screening,
more representative and generalizable data is needed to confirm these findings among college
women across the country.
Other Facilitators to Screening. Other factors that would influence an individual’s
decision to be screened also include the specifics of previous sexual encounters, including use
of drugs or alcohol, condom use, and ejaculation (Barth et al., 2002), and if symptoms appeared
(Backonja et al., 2014; Barth et al., 2002). Additionally, one intervention study to promote STI
screening asked participants their reasons for being screened. While the most common reason
for participation was to learn their STI status, the second and third most common reasons were
to contribute to a research project, and to receive the associated financial compensation for
participation (Fielder et al., 2013). These previously noted facilitators may be potential areas for
further exploration.
Interventions to promote STI testing behaviors among college students have focused on
individually tailored messaging and the elaboration likelihood model to increase screening
intentions. Using tailored, personalized, web-based interventions significantly increased
perceived risk and STI screening intention, and also increased screening kit ordering compared
to students receiving a non-tailored intervention (Lustria et al., 2016). Tailored condition
participants were almost two times more likely to order a screening kit than those in the non38

tailored condition. In the tailored condition, perceived personal relevance (belief that STI
screening was important for the individual), and behavioral intention to be screening were
increased, and perceived STI risk increased over time and was greater for women and those with
more sex partners (Lustria et al., 2016). While such interventions have been effective in the past,
other studies indicate that messages focusing on testing for one’s own health were more effectiv e
than advocating testing to protect one’s partners (Hullett, 2006). With these findings in mind, it
may be important to consider the focus of messages and their framing to improve STI screening
rates among college women.
Barriers to Screening
Because of the complex influences on STI screening, some studies have explored the
factors associated with decision to be screened and the factors associated with the decision to
not be screened, rather than assume the two are opposite of one another (Backonja et al., 2014;
Boudewyns & Paquin, 2011; Fielder et al., 2013; Jenkins et al., 2012). Research describing
barriers to chlamydia and gonorrhea screening among college women is presented below.
Affective and Emotional Responses. By far, affective and emotional responses were
the most commonly described barrier to receipt of STI screening among college women in this
literature review. Many women stated they would avoid screening due to the concern of being
uncomfortable or embarrassed (Backonja et al., 2014; Barth et al., 2002; Boudewyns & Paquin,
2011; Fielder et al., 2013; James & Ryan, 2017). Women reported that being screened for STIs
would cause others to make assumptions about their sex life (Boudewyns & Paquin, 2011), make
judgments about them seeking sexual healthcare (Bersamin et al., 2017), or gossip about them
(Barth et al., 2002). Women also felt that they would be perceived as ‘dirty’ and judged more
harshly by their peers and society at large for seeking STI screening than their male counterparts
(Barth et al., 2002). Studies have also delineated a relationship between avoiding STI screening
based on concerns about privacy and confidentiality (Barth et al., 2002; Bersamin et al., 2017;
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Fielder et al., 2013), which may be indicative of the larger, societal-level stigma associated with
STIs and STI screening.
Many women felt the STI screening process was embarrassing, uncomfortable (Backonja
et al., 2014), or awkward (James & Ryan, 2017), and others felt fearful of the process of screening
(Barth et al., 2002). Other studies have found that women are less concerned about the process
of being screened for STIs, and more fearful of the results (Backonja et al., 2014; Barth et al.,
2002; Bersamin et al., 2017; Marshall et al., 2008), including how the results would impact their
future (Barth et al., 2002). If the results of the screening were positive, women were concerned
about the negative emotions associated, including shame and guilt over the results (Barth et al.,
2002). Due to these affective and emotional responses to STI screening, many studies have found
that women prefer not the know the results of their tests, despite their risk (Barth et al., 2002;
Fielder et al., 2013; James & Ryan, 2017; Marshall et al., 2008). With affective and emotional
responses to chlamydia and gonorrhea screening a critical concern among college women,
research is needed to identify approaches to screening that reduce these barriers.
Perceived Risk. An individual’s perceived risk for STIs may be a facilitator or a barrier to
STI screening. For example, one study noted that women’s most common reason for avoiding
STI screening is that they appear asymptomatic (Backonja et al., 2014). However, because a
majority of women with chlamydia and gonorrhea infections are asymptomatic, this reasoning
may be flawed and contribute to the rising rates of these STIs among college women (Satterwhite
et al., 2013). Sexually active women may also avoid screening because they inaccurately
perceive themselves to be at little or no risk for STIs (Backonja et al., 2014; Fielder et al., 2013).
Studies have noted that women describe themselves at low risk for STIs because they report not
being currently sexually active, not perceiving any personal risk for STIs, which included not
engaging in risk behaviors, being in a monogamous relationship (Backonja et al., 2014), or
practicing condom-protected sex (Backonja et al., 2014; Moore, 2013). While some women may
truly be at low risk for STIs, some report being in denial of their true risk (Barth et al., 2002).
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Additionally, a low perceived severity of STIs such as chlamydia and gonorrhea are associated
with lower likelihood of being screened, as they are viewed as less severe compared to HIV (Barth
et al., 2002). Research is needed to understand the particular mechanism of action of these risk
perceptions on the behavior of STI screening.
Demographics. Similar to facilitators to STI screening, there are demographic factors that
are associated with lower rates of screening. For example, those in monogamous relationships
and those with fewer sex partners view themselves at less risk and are less likely to be screened
than their counterparts (Backonja et al., 2014; Moore, 2013). Because most emerging adults
practice serial monogamy, which is exclusive dating relationships, usually with sexual activity
(Arnett, 2014b), or “friends with benefits” (Claxton & van Dulman, 2014), both of which typically
take a more recreational attitude toward sex, monogamy may not preclude an individual from STI
risk. In fact, many accept STIs as a potential risk in a quest for sexual pleasure, and
communication about prevention may not occur with all partners (Lewis et al., 2009). Also, sexual
activity during emerging adulthood is more likely to be unplanned or spontaneous (Arnett, 2014b).
However, other studies have found no relationship between the number of sexual partners an
individual has and their STI screening behaviors (Jenkins et al., 2012). One study found those
who are not motivated to be screened in the next six months are more likely to perceive
themselves to be at low risk, be recently screened, have a partner who was screened, be afraid
someone would see them getting screened, and be unfamiliar with the testing process (Moore,
2013). Aside from relationships, Latino college students and those who identify as ‘Other’ races
are less likely to be screened for STIs than White students (Moore, 2013). These specific
demographic factors may be indicative of priority populations to target for intervention to increase
screening rates.
Other Barriers to Screening. Additional barriers to STI screening exist among college
women. Studies have indicated that scheduling screening appointments can be a barrier for
college students, as they report it is difficult to schedule an appointment given their busy
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schedules (Boudewyns & Paquin, 2011; Fielder et al., 2013). Women in one intervention study
were less likely to be screened if they had to order a screening kit from a website (at no charge)
compared to if the screening kit were readily available in their dorm (Jenkins et al., 2012), which
may indicate access issues. However, women who did not participate in the intervention stated it
was because they were already screened at their regular visit (59%) or because they did not hear
about the program (20%) (Jenkins et al., 2012). Finally, although not specific to STI screening,
women reported cost as a barrier to receiving sexual and reproductive healthcare overall
(Bersamin et al., 2017).
Interpersonal Determinants
Partners. In some cases, sexual partners can facilitate or promote STI screening. For
example, screened women stated they would seek screening again if their partner requested they
be screened (Backonja et al., 2014). Women also stated that STI screening would show their
partner that they respect them, and would also prevent giving their partner an STI (Boudewyns &
Paquin, 2011). Additionally, almost 93% of women in one study indicated that the characteristics
of their partner would influence their perceived vulnerability to STIs and if they felt they needed to
be screened (Barth et al., 2002). These characteristics include where they met the partner, and
gave an example of meeting them at church versus meeting them at a bar; their relationship status
with this partner (in a long-term relationship or a one night stand); their partner’s sexual history or
reputation; and if the partner had a history of STI screening (Barth et al., 2002).
However, partners may also be a barrier to STI screening and provide a false sense of
security. For example, some women reported that they did not need to be screened because they
were aware of their partner’s sexual history and perceived them as safe (James & Ryan, 2017).
Women also reported not being screened if their partner had been screened (Moore, 2013). There
is a need for further research to explore the influence of partners on STI screening.
Providers. Aside from partners, the interpersonal relationship a woman has with her
provider has been shown to impact screening behaviors. For example, screened women stated
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they would seek screening again if their provider recommended it and women were also more
likely to be screened if the clinic staff and providers made them feel comfortable (Backonja et al.,
2014). Other characteristics of the provider, including gender, STI knowledge, and perceived
comfort influenced whether women would be screened for STIs (Barth et al., 2002). While
providers can positively influence screening, they may also play a role in a women’s decision to
forego screening. Women who were not screened reported they did not seek screening because
their healthcare provided did not recommend it (Backonja et al., 2014). The same study noted
that women would avoid screening if they felt embarrassed to talk to their provider about screening
(Backonja et al., 2014). Providers have also identified their own barriers to providing STI
screening to patients, including embarrassment to discuss sexuality with students, students
feeling embarrassed to discuss sexual health with their providers, and students feeling invincible
(Jozkowski, Geshnizjani, & Middlestad, 2013). Women also reported skepticism about the training
and experience of nurses and preferred to see a physician, but would feel more comfortable being
screened by their own physician rather than someone new (Barth et al., 2002).
A study exploring sexual and reproductive healthcare found that for students, it is
important that providers are knowledgeable in sexual health information, pay attention to them,
are welcoming and non-judgmental about sexual health, are the same gender as the student, and
ensures their confidentiality (Garcia et al., 2014). Students also felt more comfortable if the
provider was available to meet with the them before they sought sexual healthcare, either at
campus events or via the clinic website (Garcia et al., 2014). Students also stated that
incorporating technology into healthcare visits was important (Garcia et al., 2014). Healthcare
providers are integral sources to provide health education, information, and improve STI
screening among college students and future studies should explore the information provided on
college campuses.
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Organizational, Community, and College Level Determinants
Of the universities and college campuses with a student health center (SHC), 96% provide
STI screening to students, 88% of those routinely screen women for chlamydia, and 40% offer
some STI screening at no charge to the student (Benbrook, Brown, Butler, & Oswalt, 2015). Given
this, just over half of SHCs comply with the Centers for Disease Control and Prevention chlamydia
screening guidelines (Benbrook et al., 2015). From 2010 to 2014, providers at SHCs have
changed their testing preferences for STIs from endocervical swabbing to urine tests, as patients
prefer non-invasive screening (Oswalt & Eastman-Mueller, 2017). From the perspective of SHC
providers, factors that facilitate STI screening include creating a comfortable environment, the
clinic workflow allowing adequate time to spend with a patient, and having enough training and
experience to recommend and conduct STI screening (Jozkowski et al., 2013).
Clinic-level factors that facilitate STI screening include the clinic’s reputation, convenience
(Barth et al., 2002), and the patient’s comfort and familiarity with the clinic (Eisenberg, Garcia, et
al., 2012). In one study, women specifically mentioned the need for the screening site to be “up
to date” and utilize technology during their visit (Barth et al., 2002; Garcia et al., 2014). Barriers
to screening include cost of services at SHCs (Bersamin et al., 2017; Eisenberg, Garcia, et al.,
2012) and concerns of privacy and confidentiality (Barth et al., 2002; Eisenberg, Garcia, et al.,
2012). These concerns of privacy led student women to say they would seek care from another
clinic to avoid seeing someone they knew, but some students said they would not know where
else to go to seek screening (Barth et al., 2002; Eisenberg, Garcia, et al., 2012).
Institutional-level factors have also been found to be a barrier to STI screening among
college women. For example, being enrolled at a four-year college compared to a two-year is
associated with lower rates of screening (Eisenberg et al., 2014). Other factors associated with
lower rates of STI screening include a higher level of sexual health resources, lower clinic
convenience, less clinic services overall, and less condom availability, however these factors
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became non-significant after controlling for individual-level factors (Eisenberg et al., 2013).
Combined, these higher-level factors would benefit from more exploration.
Policy and Societal Level Determinants
Privacy and Stigma. Privacy concerns and stigma were associated with seeking sexual
and reproductive healthcare overall, not just for STI screening. Judgment, social disapproval from
friends and parents, embarrassment, and concerns of privacy were reported as barriers to
seeking sexual healthcare among college women (Bersamin et al., 2017). The stigma of STI
screening specifically and the perception of sex as “private” were factors reported by half of a
sample in one study that were negatively associated with STI screening (Barth et al., 2002). The
most common perceived negative consequences associated with STI screening were concerns
about what others would think about them and embarrassment (Barth et al., 2002). Additional
reasons to avoid screening included feeling uncomfortable or embarrassment to be screened,
fearful of results (Backonja et al., 2014), or concerns about privacy and confidentiality (Barth et
al., 2002; Bersamin et al., 2017; Fielder et al., 2013). College-enrolled women were significantly
more likely to report confidentiality concerns in regard to STI screening than those in high school,
those in vocational or technical school, or those not enrolled in school (Cuffe et al., 2016).
Another societal-level factor, media exposure and coverage, was reported by women to
have shifted the conversation around testing to focus on HIV and has paid less attention to STIs
(Barth et al., 2002). This shift was stated to reduce knowledge and awareness of when to be
tested for STIs like chlamydia and gonorrhea (Barth et al., 2002). Potential solutions to reduce
privacy as a barrier to STI screening should be considered.
Research Gaps and Summary
One finding evident in this literature review is the lack of demographic factors associated
with STI screening. As the largest college dataset, the National College Health Assessment
(NCHA), only reports data on diagnoses of chlamydia and gonorrhea, there is a need to explore
the factors specifically associated with chlamydia and gonorrhea screening of college women.
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This may be accomplished through use of a national dataset that captures data on both screening
and college enrollment status. There is a need to understand the factors associated with
chlamydia and gonorrhea screening among college women.
Also, in this literature review, it was noted that there is very little research focusing on
college women’s informational needs regarding STI screening and where they prefer to receive
information about STIs and STI screening. Data indicate that Google and internet searches for
chlamydia symptoms increase after college academic breaks (The State of Education, 2016).
However, the NCHA reports just 56% of college women received information about STIs from
their college, and 54% of participants in this survey were interested in receiving more information
about STIs from their school (American College Health Association, 2017). While the
informational needs and preferences of women may vary by college, students at four-year
colleges expected that physical resources be provided on campus for sexual health, including
STIs, while students at two-year universities expected information and referrals to community
resources (Lechner et al., 2013). Thus, there is a need to understand the STI-related
informational needs and preferences of college women.
Additionally, throughout this literature review, privacy, confidentiality, and stigma are key
factors that negatively influence STI screening at all levels of the socioecological model. To
ameliorate these barriers to STI screening, recommendations from professional organizations
have been developed to ensure privacy during screening (Table 7). Additionally, interventions to
reduce these concerns among college women should be developed. With privacy considerations,
lack of access to providers and services, and the stigma associated with STI testing, self-collected
methods (at-home) for screening may be an option warranting further exploration among college
students to address these concerns. This possibility is discussed more below, and there is clearly
a need to explore the factors influencing the acceptability of and the decision to adopt selfsampling methods for STI screening among college women.
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Table 7. Privacy and Confidentiality Recommendations for STI Screening among Young Adults
SAHM/AAP
CDC
Privacy Advocate to minimize barriers Protecting confidentiality for such care, particularly
to STI screening without for adolescents enrolled in private health insurance
breaches of confidentiality plans, presents multiple problems. After a claim has
and to minimize other barriers, been reported, many states mandate that health
including access and stigma. plans provide a written statement to the beneficiary
indicating the service performed, the charges
covered, what the insurer allows, and the amount for
which the patient is responsible (i.e., explanation of
benefit. For STD detection- and treatment-related
care, an explanation of benefits or medical bill that
is received by a parent might disclose services
provided and list STD laboratory tests performed, or
treatment given.

Use of Self-Sampling Methods for Chlamydia and Gonorrhea Screening
The gold standard approach to screening college women includes clinician interaction,
including pre- and post-screening counseling regarding prevention. However, given the low rates
of screening and the barriers associated with STI screening among college women, novel
chlamydia and gonorrhea screening strategies with high patient and provider acceptance could
improve adherence to existing screening recommendations. Advancements in technology allow
for the opportunity to develop novel interventions to improve uptake of STI screening among
college women. Furthermore, the United States Preventive Services Task Force has called for
research to evaluate the effectiveness of innovative screening strategies to identify those at
increased risk for infection and subgroups for whom screening may be effective (United States
Preventive Services Task Force, 2016). One potential solution evident in the literature that may
address a majority of the above-mentioned barriers and concerns is that of self-sampling
methods. With privacy considerations, lack of access to providers and services, and the stigma
associated with STI testing, self-sampling methods are an option warranting further exploration
among college students. As a result of the recent development of self-sampling methods for STI
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screening, there is a need to examine the factors associated with chlamydia and gonorrhea
screening and the acceptability of self-sampling methods among college women.
Self-sampling methods, also known as self-collected samples, self-administered swabs,
self-taken swabs, self-obtained swabs, or home-obtained samples, are novel approaches to
screening where the sample to be screened is collected by the patient, either a vaginal swab or
a sample of first void urine (McRee, Esber, & Reiter, 2015). First void urine (FVU) is often
classified as the initial 10 to 50 milliliters of urine expelled, which contains the highest
concentration of the components needed for testing and diagnosis (Wisniewski et al., 2008).
These samples can be collected in the clinic, as often seen with FVU. For the purpose of this
study, the terms self-sampling methods and self-collected samples will be used. As indicated by
randomized control trials, self-collected samples are effective and have been used to detect
chlamydia rates as high as 10% in some populations (Cook et al., 2007; Falk, Hegic, Wilson, &
Wiréhn, 2014; Graseck, Secura, Allsworth, Madden, & Peipert, 2010; Xu et al., 2011). Multiple
studies have shown that self-collected vaginal swabs are as sensitive as provider-collected
endocervical or vaginal swabs for both chlamydia and gonorrhea (Gaydos et al., 2013).
Systematic reviews and meta-analyses comparing self-sampling methods to traditional, providercollected samples found self-collected samples had the highest sensitivity and specificity
compared to the other specimen types (Lunny et al., 2015). In this systematic review, urine
methods to screen for both chlamydia and gonorrhea had lower sensitivity than both patient- and
provider-collected vaginal swabs (Lunny et al., 2015).
Self-sampling methods are less expensive and more cost-effective than traditional
methods (Blake et al., 2008; Fang et al., 2008). For example, one study indicated the direct costs
of in-clinic screening for high risk women were $49 per test, while direct costs for self-sampling at
home were $25 per test (Smith, Cook, & Ness, 2007). Additionally, cost-effectiveness modeling
of self-sampling methods at home compared to clinic-based screening found that self-sampling
methods saved $41,000 in direct medical costs and prevented almost 36 cases of PID than would
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clinic-based methods (Huang, Gaydos, Barnes, Jett-Goheen, & Blake, 2011). Simulation models
of integration of self-sampling methods at home showed decreased prevalence of chlamydia
infections after a ten-year period (1.0% compared to 4.2% with in-office screening only) (Andersen
et al., 2006). Use of self-sampling methods have also been associated with more screening
overall, and more screening among asymptomatic women (Cook et al., 2007). Self-sampling
methods have been shown to reduce the time between screening of a patient and notification and
screening of their sex partners, however a study such as this has not been conducted in the US
(Falk et al., 2014).
Self-sampling methods are FDA approved for use with urine and patient-collected vaginal
swabs within a clinical setting. However, with a validation test conducted with the clinic’s
laboratory, these tests can be use at home or in other settings (Papp et al., 2014). Self-sampled
specimens for chlamydia and gonorrhea are evaluated using the same five FDA approved assays
as provider-collected methods (Gaydos, 2018), making them sensitive and specific. This study
focuses on the use of self-sampling methods at-home, rather than in the clinic, as a novel method
to improve STI screening. Utilization of self-sampling methods at home in college populations
may be beneficial given overburdened or non-existent campus health centers (McBride, Van
Orman, Wera, & Leino, 2010).
Self-Collected Methods versus Self-Testing
There have been arguments made regarding the need for consistent terminology when
discussing self-sampling (Harding-Esch, Hollis, Mohammed, & Saunders, 2017). The focus of this
study is self-collected or self-sampling methods, which indicates that the patient is collecting the
specimen themselves, while self-testing or home-testing indicates the patient is collecting the
sample and determining the results themselves, as in the case with at-home HIV testing and
pregnancy testing. The World Health Organization defines self-testing as “a process whereby a
person who wants to know his or her HIV status collects a specimen, performs a test and
interprets the test result in private” (Harding-Esch et al., 2017). Although this definition is specific
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to HIV, the same could be applied to chlamydia and gonorrhea screening. Self- or home-tests can
be conducted without any interaction with a laboratory, and are different than home-collected
samples or self-sampling methods, which includes those where the specimen is collected and
then sent to the laboratory for analysis and results are communicated (Ibitoye, Frasca, Giguere,
& Carballo-Diéguez, 2014). However, like pregnancy and HIV testing at home, this method of
screening requires confirmation from a healthcare provider. Self-testing or home-testing for
chlamydia and gonorrhea are not currently available because NAAT assays, the recommended
assay for testing, require strong laboratory infrastructure. While the use of NAAT assays has
allowed for the screening of less invasive specimens than previous cell culturing tests, use of
NAAT methods does require interaction with a laboratory. Additionally, because use of NAAT
assays is the gold standard, there is little room for independence of chlamydia and gonorrhea
screening in other contexts, such as home-testing or point-of-care tests. Point-of-care tests are
those that allow for in office testing and diagnosis during one visit or “near-patient” diagnoses,
however, few of these have been developed because the technology needed to amplify specific
gene sequences is complex and can take 1-2 days to retrieve results (Peterman et al., 2018).
There is one NAAT-based platform that can be used for rapid diagnosis of chlamydia and
gonorrhea, which warrants further exploration (Gaydos et al., 2013).
Issues for Surveillance and Treatment with At-Home Self-Testing. Self-testing is
potentially problematic as it involves no interaction with commercial laboratories, and surveillance
and mandatory reporting of chlamydia and gonorrhea infections are based on laboratory results
(Peterman et al., 2018). Use of self-testing or home-testing methods would bypass this
surveillance and reporting system, unless self-testing results could be linked back to the
surveillance system (Peterman et al., 2018). Some potential strategies include the presumptive
treatment of those with an self-testing positive result, however, if not re-tested or confirmed with
a clinician through laboratory tests, this would also bypass the surveillance system in place
(Peterman et al., 2018). Surveillance may also be impacted by the development of future point50

of-care tests and steps to integrate surveillance within these methods is essential, potentially
through electronic health records (Peterman et al., 2018). Additionally, methods of treatment and
partner treatment may be impacted by the use of self-testing. Due to the privacy concerns inherent
to STI screening, confirmation tests may be desired before partner notification. However,
incorporation of confirmation tests extends time and increases costs (Peterman et al., 2018). For
those without insurance coverage or who do not wish to use their insurance for treatment, access
to low-cost treatment for positive results is essential. Providers treating patients with self-testing
positive results may complete a sexual health evaluation prior to treatment, and should include
education and methods of prevention within this appointment (Peterman et al., 2018). However,
self-testing would allow for diagnoses and treatment within one appointment.
Parallels with HIV Screening and Pregnancy Testing. While home-testing is not
available for chlamydia and gonorrhea screening, there is a need to explore the development
process that other similar at-home tests have undergone. Two tests of particular relevance are
home pregnancy tests and HIV home-testing. Home pregnancy tests have undergone a transition
from “novelty to norm” since their introduction in the 1970’s (Leavitt, 2006). The development of
at-home pregnancy tests provided freedom to women to control the knowledge of their
reproductive health, rather than relying on results from a doctor, and to do so in a private manner
(Leavitt, 2006). This change in the control of pregnancy knowledge has been called a “revolution”
(Leavitt, 2006). Although the results of pregnancy tests ultimately involve in an interaction with
the healthcare system, the locus of control is passed back to the woman, and the pregnancy test
is considered a “first-stop” on the way to clinic (Leavitt, 2006). Pregnancy testing began in doctor’s
offices and required a laboratory technician to read the results, however eventually became FDA
approved for home use, in part because women demanded access to private healthcare (Leavitt,
2006). However, home pregnancy tests did not ensure all privacy, as many women reported
embarrassment and judgment purchasing the tests (Leavitt, 2006).
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In addition to home pregnancy tests, home testing for HIV has followed a similar pattern
to chlamydia and gonorrhea. Home-collected samples were FDA approved in 1996 and required
the sample to be mailed to a laboratory for testing (Stevens, Vrana, Dlin, & Korte, 2017). The FDA
approval process for HIV home-testing occurred in a piecemeal fashion, with rapid blood tests (in
clinic) approved in 2002, in-clinic saliva detection approved in 2004, and rapid home HIV tests
such as OraQuick, were FDA approved for home use in 2012 (Stevens et al., 2017). Not only has
the approval of home testing for HIV increased privacy, it has also provided the option of testing
to many who may not be able to get to testing sites (Stevens et al., 2017). Acceptability of home
HIV testing is high, however in studies where participants had to publicly retrieve their kit, such
as purchasing at the store, the acceptability is lower (Marlin et al., 2014; Young et al., 2014).
However, with HIV home testing, concerns such as linkages to care and pre- and post-test
counseling are important to consider (Stevens et al., 2017).
Additionally, it is important to note that both of these tests require confirmation tests from
healthcare providers. While at-home pregnancy tests are commonly used, HIV home tests are
less so, which has been linked back to the cost of the test exceeding what individuals are willing
to pay (Stevens et al., 2017). Development of home-testing for chlamydia and gonorrhea would
benefit from studies to evaluate the costs individuals would be willing to pay. One 2004 study
noted that individuals would pay around $23 for chlamydia and gonorrhea home testing (Ford et
al., 2004), but it is unclear at this point in the development process if chlamydia and gonorrhea
tests would be profitable or feasible at this price point.
The Spectrum of Chlamydia and Gonorrhea Screening
For the purposes of this study, the focus is self-collected samples at home, rather than
self- or home-testing methods. Because NAAT testing is the standard of care for chlamydia and
gonorrhea screening, and no rapid diagnostic tests are regularly used for screening, the spectrum
of chlamydia and gonorrhea screening is presented within the currently available context.
However, one important consideration is that self-sampling collection in the form of vaginal swabs
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are not currently approved for home use by the FDA. Home collection of self-collected specimens
using FDA cleared tests can be done by completing a validation study or verification test by each
lab before modifying an FDA cleared test can be used. These studies are fairly complicated and
are designed to meet College of American Pathologist licensure requirements. While self collected methods are available and advertised via the internet, the costs are variable and the
accuracy of these screening approaches have not been validated (Peterman et al., 2018). There
is a need to ensure that home-based self-collection of samples are comparable to clinician and
laboratory testing (Peterman et al., 2018). The spectrum of current chlamydia and gonorrhea
screening strategies is presented in Figure 2.

Acceptability of Vaginal Swab Self-Sampling Methods. Much is known about emerging
adult women and adolescents regarding their acceptability of self-sampling methods for
chlamydia and gonorrhea screening. For example, women and adolescent girls find these
methods acceptable, and easy to use (Chernesky et al., 2005; Doshi et al., 2008; Gaydos, Dwyer,
et al., 2006; Richardson, Sellors, Mackinnon, Woodcox, & Howard, 2003; Serlin et al., 2002).
Research has also indicated that women prefer self-sampling methods over clinician-based
methods, such as pelvic examinations (Chernesky et al., 2005; Gaydos, Dwyer, et al., 2006;
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Hoebe, Rademaker, Brouwers, ter Waarbeek, & van Bergen, 2006; Holland-Hall, Wiesenfeld, &
Murray, 2002; Richardson et al., 2003; Serlin et al., 2002; Wiesenfeld, Lowry, & Heine, 2001).
However, in studies compared to first void urine testing to self-collected vaginal swabs, the
preferences were mixed (Chernesky et al., 2005; Gaydos, Dwyer, et al., 2006; Hoebe et al., 2006;
Hsieh et al., 2003; Newman, Nelson, Gaydos, & Friedman, 2003; Serlin et al., 2002).
Given the options, women were more likely to choose to screen at home compared to at
a clinic, or with their own medical provider (Graseck et al., 2010). Of women participating in an at
home self-sampling intervention, 91% preferred collecting their own sample compared to clinicbased samples, and almost 95% felt using vaginal swabs for screening was safe (Gaydos et al.,
2009). Almost all of the women in this study ordered their testing kit from a website, which provides
evidence that home sampling, coupled with internet ordering and privacy, can eliminate some of
the barriers associated with STI screening (Gaydos et al., 2009). One study developed a fully
online e-services program that incorporated screening, prescriptions, partner notification, and
treatment for chlamydia and gonorrhea (Spielberg et al., 2014). Of women who used this service,
99% would recommend it to their friends and 95% preferred it over clinic-based screening
(Spielberg et al., 2014).
Specific reasons identified for preferring to use self-sampling methods for STI screening
included increased comfort, privacy, and convenience, but also included faster sampling,
reduction of stress, lack of comfort with providers, screening as an opportunity for self-education
on their body, and increased opportunities for women with disabilities (Arias et al., 2016). Homecollected vaginal swabs were an acceptable method for screening in specific populations as well,
including bisexual and sexual minority women (McRee et al., 2015; Schick, Van Der Pol, Dodge,
Baldwin, & Fortenberry, 2015).
Although vaginal swab self-sampling methods are acceptable to college age women, there
is a need to consider patient preferences and develop patient-centered screening methods. One
study of clinicians found that 68% of providers stated there was no barrier in their practice to use
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the method of specimen collection the patient preferred (Pickett et al., 2018). Those who identified
barriers to using the patient-preferred method included that the method was not recommended
(14%), and lack of trust in the patient to correctly collect the sample (7%) (Pickett et al., 2018).
Recommendations from this study suggest that STI screening may be increased if patientcentered care was integrated into practice, and the method of specimen collection preferred by
the patient should be utilized if possible.
Potential Issues with Self-Sampling Methods. Of women who have used self-sampling
methods, their main concern was that they did not correctly collect the sample needed for
screening (Newman et al., 2003; Polaneczky, Quigley, Pollock, Dulko, & Witkin, 1998; Serlin et
al., 2002). This concern was also noted in specific populations, such as sexual minority women
(McRee et al., 2015). In a sample of women who utilized self-sampling, 10% preferred providercollected methods because they were concerned about collecting an adequate sample, and
reported that self-sampling was not as comfortable as specimen collection by a provider (Arias et
al., 2016). Conversely, women reported skepticism about the training and experience of nurses
and preferred to see a physician for STI screening, but would feel more comfortable being
screened by their own physician rather than someone new (Barth et al., 2002). Therefore, it is
unclear if this skepticism also applies to collecting the sample themselves. However, prior to
collecting the sample, women reported they were confident in their ability to collect the sample
themselves (Gaydos, Rizzo-Price, et al., 2006).
Another concern mentioned by a small subsample of women was feeling uncomfortable
collecting the specimen, and this was significantly more likely to be reported by younger women
(under age 25) (Chernesky et al., 2014). Finally, the use of self-sampling methods is not
recommended for those with who are symptomatic, and those with symptoms should schedule
their screening with a clinician to begin treatment sooner (Habel, Brookmeyer, Oliver-Veronesi, &
Haffner, 2018).
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Self-Sampling Methods among College Women. Currently, there is little research
exploring factors influencing STI screening and self-sampling acceptability among college
women. In 2012, a study collected data regarding the study of self-sampling kit distribution on a
small college campus using the “I Want The Kit (IWTK)” to determine if those who were provided
the kits were more likely to screen themselves than those who had to requested the kit from a
website (Jenkins et al., 2012). Of 163 kits provided to students, 12 were ultimately returned, two
of which were positive; and of the website requested kits, all three were returned (Jenkins et al.,
2012). Those provided free testing kits, rather than having to order or request them from a
website, were more likely to participate in screening by using the kits, however, the overall rates
of participation in this program were low (Jenkins et al., 2012). These results indicate that removal
of barriers to screening may not be sufficient in promoting screening among college women
(Jenkins et al., 2012). However, this study provides data from a very small campus with less than
600 students and describes campus engagement and advertisement as low for this project.
A study of self-sampling among college women has shown that most participants found it
easy to follow the instructions for self-collection of samples, found it easy to collect the specimen,
and preferred these self-sampling methods over traditional collection methods (Fielder et al.,
2013). However, 26% of women in this study declined to be screened because they felt
uncomfortable with self-sampling methods (Fielder et al., 2013). While this study does provide
data as to preferences among those who accepted screening with self-sampling methods, it did
not explore the reasons why women felt uncomfortable with self-sampling. Additionally, this study
was conducted with students at one campus of a private school, which may not be reflective of
other college students.
A recently published article explored self-sampling as a walk-in service on a large college
campus (47,000 students) as a potential solution to increase screening (Habel, Brookmeyer, et
al., 2018). This service did not require an appointment or interaction with a clinician, but those
presenting with symptoms were advised to schedule with a clinician to begin treatment sooner
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(Habel, Brookmeyer, et al., 2018). Students choosing this service went directly to a lab area within
the student health center, completed a confidential form requesting testing, and collected their
sample in the laboratory restroom (Habel, Brookmeyer, et al., 2018). The main reasons for
choosing self-sampling over clinician screening were ease of screening, no appointment needed,
confidentiality, and cost ($30); and most students heard about this option through the college’s
website (Habel, Brookmeyer, et al., 2018). The availability of self-sampling led to an increase in
STI screening on this campus, and most students were satisfied and found the instructions easy
to follow; however 6% of women screened reported difficulty understanding the instructions for
self-sampling (Habel, Brookmeyer, et al., 2018). This finding indicates a need to further explore
the campus-based approaches to increase STI screening among college women, and also the
need to qualitatively explore women’s experiences with the process of self-collecting samples.
Thus, critical gaps remain in the literature with regards to the acceptability of self-sampling
methods for STI screening among college women.
Gaps in Existing Research
With almost 40% of those age 18 to 24 years old currently enrolled in college, and over
20 million students entering college in 2015, colleges serve as an important venue to provide STI
information, resources, and education (Kena et al., 2016; National Center for Education Statistics,
2014, 2015). At colleges with a health center, just 10% of women received care for reproductive
visits, and 6% of students had appointments for STI screening or other STI-related visits (Turner
& Keller, 2015). However, little research exists on interventions to reduce barriers to STI screening
among college women. Given these barriers, including privacy and confidentiality concerns, selfsampling methods may serve as an innovative solution to improve chlamydia and gonorrhea
screening rates.
Overall, there are many gaps in the college health literature and the literature regarding
STI screening behaviors. One relevant area for improvement in the college health literature is
nationally representative data on college women, particularly with regard to barriers and
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facilitators to STI screening. There is a need for generalizable data to identify these factors, rather
than individual studies focusing on particular college populations. At the intrapersonal-level, the
informational needs and preferences regarding STI screening among college women is lacking in
the literature. This review of the current literature underscores the need to explore the factors
associated with STI screening among college women, and better understand informational needs
and preferences related to STI screening, to ultimately develop patient-centered approaches to
improve screening.
In the college health literature, there is little exploration of the impact of higher-level
factors, such as the social system, that influence STI screening. Additionally, there is a lack of
qualitative data to understand determinants associated with STI screening behaviors, which
would make a valuable addition to the literature and make progress toward intervention
development. While privacy and confidentiality when accessing resources is a clear determinant
of STI screening among college students, there is a need to develop interventions and potential
solutions to mediate this. However, there is surprisingly little research on utilization of selfsampling methods as a potential method to increasing STI screening among college women.
There is a need for future research to understand the factors influencing the acceptability of and
the decision to adopt self-sampling methods for STI screening among college women, compared
to clinic-based methods (Figure 3). This study provides formative data for intervention
development to improve rates of STI screening among college women.
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Theoretical Framework
Theory has been described as “a set of interrelated concepts, definitions, and propositions
that present a systematic view of events or situations by specifying relations among variables, in
order to explain and predict the events or situations” (Glanz, Rimer, & Viswanath, 2008). Use of
theory in public health research has three main goals: help describe the phenomenon under
investigation, allow the construction of ideas that help to explain the phenomenon, and predict
future relationships or outcomes (Goodson, 2010). Based on the previous literature review,
theories used to explore sexual and reproductive health in the college health literature include
many individual-level theories, but this is no surprise as theory in general has a heavy bias on
individual-level theories and influences on health (Goodson, 2010).
Theories used to guide studies of sexual health in the college population include: the
Health Belief Model (Bird, Solis, & Mbonu, 2016; Boehner, Howe, Bernstein, & Rosenthal, 2003;
Burke, Vail-Smith, White, Baker, & Mitchell, 2010; Butler, Ragan, Black, & Funke, 2014; Corbett,
Mitchell, Taylor, & Kemppainen, 2006; Hale & Trumbetta, 1996; Hester & Macrina, 1985; Hickey
& Cleland, 2013; Hickey & White, 2015; Mehta, Sharma, & Lee, 2013; Radius, Joffe, & Gall, 1991;
Ravert & Zimet, 2009; Wendt & Solomon, 1995; Whaley & Winfield, 2003), the Theory of Planned
Behavior (Goldsberry, Moore, Macmillan, & Butler, 2016; Hutchinson & Montgomery, 2007;
Villarreal, Wiley, Housman, & Martinez-Ramos, 2016; Walsh-Buhi et al., 2016), the Integrated
Behavior Model (Francis et al., 2016; Montano & Kasprzyk, 2008; Sutton & Walsh-Buhi, 2017;
Wohlwend et al., 2014), the Information-Motivation-Behavior Model (Chandler, Anstey, Ross, &
Morrison-Beedy, 2016; Jaworski & Carey, 2001; Moore, Smith, & Folsom, 2012; Norton, Fisher,
Amico, Dovidio, & Johnson, 2012), the Transtheoretical Model (Butler et al., 2014; Gullette &
Lyons, 2006; McCarthy, 2002; Parsons, Halkitis, Bimbi, & Borkowski, 2000), Social Norms
(Dotson-Blake, Knox, & Zusman, 2012; Mollborn & Sennott, 2015), and the Social Cognitive
Theory (DiIorio, Dudley, Soet, Watkins, & Maibach, 2010; Oswalt, 2010; Walsh-Buhi et al., 2016).
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Based on the ACHA recommendation, broad, overarching frameworks should be used to
promote the health of all students, and socio-ecological approaches should be considered
(American College Health Association, 2012). A socio-ecological approach considers influence
from multiple levels, the interactions across levels, and their interrelated nature (McLeroy et al.,
1988). Because of this recommendation and the identified innovation of self-sampling methods
as a potential solution to improve STI screening rates, this study will explore college women’s
perceptions by utilizing the Diffusion of Innovations theory.
Diffusion of Innovations Overview. Diffusion of Innovations (DOI) is a research model
that can guide understanding of how a new idea, or innovation, is spread and then adopted
through society (Hayden, 2009). Specifically, the Diffusion of Innovations is “the process by which
an innovation is communicated through certain channels over time among members of a social
system” (Rogers, 2003). It can be applied to individuals or organizations as adopters (Rogers,
2003). This theory considers the influence of six elements: formal and informal communication
within the social system; the social system; time; characteristics of the innovation or idea;
individual categories; and the innovation itself (Simons-Morton, McLeroy, & Wendel, 2012). DOI
addresses the issues that evidence-based interventions are not diffused and implemented, and
Rogers states that many programs fail due to the gap between innovation development and
diffusion planning (Rogers, 2003). For diffusion to occur, there should be compatibility between
the attributes of the innovation, characteristics of the adopters, and features of the context or
setting (Rogers, 2003).
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Innovation-Decision Process. The innovation-decision process is a process through
which an individual makes a decision regarding the innovation, through gaining know ledge,
forming an attitude, and deciding to adopt or reject the innovation, implementing the innovation,
and confirming their decision (Figure 4) (Rogers, 2003). Within the knowledge stage, there is
awareness-knowledge, which is awareness than the innovation exists; how-to knowledge, which
is knowledge on how to properly use the innovation, and principles knowledge, knowledge of how
the innovation works (Rogers, 2003). During the persuasion stage, an attitude is formed about
the innovation, based on the perceptions of the characteristics of the innovation (Rogers, 2003).
These intervention characteristics are discussed in-depth below. The decision stage is reached
when an individual makes a choice regarding the innovation, when can be either adoption or
rejection. While the decision is an individual choice to reject or adopt the innovation, it is heavily
influenced by norms of system and communication networks (Rogers, 2003). It is at this stage
that consequences occur to an individual or a system based on innovation-decision. The
consequences of an individual’s or organization’s decision to adopt an innovation can be desired
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or undesired, direct or indirect, and anticipated or unanticipated (Rogers, 2003). Desirable
consequences are functional impacts, while undesired consequences are those dysfunctional
impacts that may occur; direct consequences are changes that occur in immediate response to
the innovation, while indirect are those that occur in response to the direct consequences; and
anticipated consequences are those that are intended, and unanticipated consequences are
those that are not (Rogers, 2003).
Communication channels influence all stages of the innovation-decision process.
Communication channels are a feature of the setting or context and are a source through which
a message is passed (Rogers, 2003). These channels can be informal, which is communication
of a subjective evaluation of the innovation, or formal, which focuses on communication of
awareness-knowledge. They may also be interpersonal and mass media sources (Rogers, 2003).
There are also types of innovation-decisions, including optional innovation-decisions,
where choices to adopt or reject an innovation is made by an individual independent of other
members of a system; collective innovation-decisions, the choice to adopt or reject an innovation
is made collectively by consensus of a group; and authority innovation-decisions, choice to adopt
or reject an innovation is made by a few people in positions of power (Rogers, 2003).
Innovation Characteristics. The innovation can be an idea, a practice, or an object that
is newly developed or perceived as new by a group (Rogers, 2003). For this study, the innovation
is the use of self-sampling methods to screen from chlamydia and gonorrhea. Most innovations
consist of two parts: hardware, which is the physical object used, in this case vaginal swabs for
self-sampling; and the software, the knowledge base needed to use the physical tool. The
innovation characteristics are factors that impact adoption through an individual’s perception of
these characteristics (Rogers, 2003). There are five characteristics typically used:
•

relative advantage, the degree to which an innovation provides an advantage compared
to the idea it would replace;
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•

compatibility, the degree to which an innovation is reflective or consistent of the potential
adopter’s values, experiences, needs, and practice;

•

complexity, the degree to which an innovation is easy to adopt, understand, and use;

•

trialability, the degree to which potential adopters can try the innovation or practice prior
to adopting it; and

•

observability, the degree to which adopters can see the results of the innovation, or
evidence of the utility of the innovation (Rogers, 2003).

However, other characteristics may be relevant for particular innovations, such as:
•

impact on social relationships, the degree to which the innovation is consistent with or
disrupts social environments;

•

communicability, the degree to which the innovation can be described and understood;

•

risk and uncertainty level, the degree to which use of the innovation is effective and not
too risky; and

•

time, the amount of time required to adopt and use the innovation (Rogers, 2003).
Characteristics of Adopters. Characteristics of the decision-making unit, in this case,

individuals, fall under the knowledge category because their characteristics may influence how
an individual’s knowledge is processed. Additionally, adopters are sometimes classified into
categories based on their innovativeness (Rogers, 2003). These adopter categories typically fall
on an s-shaped curve and are made up of five categories based on the time in which they adopt
an innovation: innovators, early adopters, early majority, late majority, and laggards (Rogers,
2003). Those who adopt innovations earlier tend to be more educated, have higher social
statuses, have greater empathy, have a more favorable attitude toward change, and are generally
more connected within their social systems (Rogers, 2003).
Features of the Setting and Context. The features of the setting and context include the
social system, communication channels (previously discussed), opinion leaders, and change
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agents. The social system is a structured boundary through which an innovation diffuses or does
not diffuse, and the system has associated norms, which include established patterns of behavior
for those within the system (Rogers, 2003). Within the system, consequences are present based
on an individual’s innovation-decision, whether to adopt or reject an innovation. Also within the
system, there are informal networks that link people, contributing to the communication channels
and structure, as homophilous people tend to communicate with one another (Rogers, 2003). The
influence of the social system and the associated norms make it difficult to consider individual
decisions independent of system effects.
Opinion leaders and change agents are also key features of the setting and context.
Opinion leaders are those who can informally influence an individual’s attitudes or behaviors, and
tend to reflect the norms of the social system (Rogers, 2003). Opinion leadership is earned based
on their adherence to the social norms within the system, making them central to interpersonal
communication networks (Rogers, 2003). While opinion leaders are internal to the social system,
change agents are external to the system and influence individual’s innovation-decision in a way
that is acceptable to a change agency (Rogers, 2003).
Previous DOI Application to College Health. In the college health literature, constructs
from the DOI have been used to explore the social system of a college campus and the influence
that institutional size has on the adoption of condom distribution programs (Butler et al., 2014).
Institutional complexity and institutional size were measured as proxies for the constructs of DOI.
In this study, it was noted that institutional complexity was the strongest correlation to the number
of condoms available (Butler et al., 2014).
DOI Application to Current Study. This study examined constructs from the DOI,
including: characteristics of the innovation (use of self-sampling methods for STI screening);
characteristics of the adopters (sexually active college women); the social system (the college
setting, environment, and norms); and the communication channels (STI-related informational
needs and preferences) (Figure 5). The decision made in this study to utilize self-sampling
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methods or continue with traditional clinic-based screening is an optional innovation-decision, and
women have responsibility for the decision.

From secondary data sources, this study described the prior conditions, such as a history
of screening and receipt of medical care and characteristics of adopters, such as STI knowledge
and beliefs, and demographic variables associated with screening. Secondary data was also
utilized to identify the communication channels, the sources through which college women prefer
to receive information regarding STI screening and potential innovation characteristics.
Additionally, primary survey data included prior conditions, communication channels, and
intervention characteristics. Qualitative interviews were utilized to expand on the primary data
collected and explored the perceived opinion leaders associated with STI screening, social
system factors, including the influence of the college environment and norms of the campus,
communication channels relevant to the innovation, such as how they would like to learn about
screening or how results would be communicated to them, and characteristics of the innovation
that could improve acceptability and decision to use self-sampling methods for STI screening
among college women. Finally, the DOI is a framework that guided an understanding of the factors
that influence STI screening among college women, their STI-related informational needs and
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preferences, and characteristics of a potential patient-centered intervention that could be
developed to promote the use of self-sampling methods and meet the needs of college women.
This theory can assist with the translation of this research into practice.
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CHAPTER THREE:
METHODS

Approach
Research Paradigm. Central to most research paradigms is the goal of advancing the
social good. Three of the most commonly used research paradigms are constructivist, positivist,
and post-positivist, and the choice of paradigm can determine how the research will be conducted
(Stage & Manning, 2015). The constructivist paradigm focuses on depth of knowledge and
exploring individual meaning, but produces data that is not generalizable to larger groups (Stage
& Manning, 2015). The positivist paradigm focuses on hypotheses, explanation, prediction,
generalizability and breadth of data, but assumes that research is free of the researcher’s
influence and values, and produces results that may not be true for participants outside of the
“norm” (Stage & Manning, 2015). The post-positivist paradigm suggests that the data collected
can be generalized to larger groups, however there is a need for triangulation of data to build an
understanding of the phenomenon under study (Stage & Manning, 2015). In post-positivist
research, the phenomenon will never be fully understood, but the truth can be approximated
(Stage & Manning, 2015). Given these considerations and the need for this study to explore
factors associated with STI screening and generalize the results, a post-positivist approach was
utilized. This study utilized a sequential equivalent mixed-methods approach (QUANT + QUAL
design). Prior to any analysis, the study was approved by the University of South Florida’s
Institutional Review Board. The approval document is presented in Appendix A.
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Overview
The long-term goal of this study was to improve rates of STI screening among college
women, age 18-24 years old. The purpose of this study was to explore factors influencing
chlamydia and gonorrhea screening among college women. This was accomplished through two
aims:
Aim 1: Assess factors associated with STI screening (chlamydia and gonorrhea)
among college women (age 18-24). To assess the factors associated with STI screening among
sexually active college women, a secondary data analysis of the National Survey of Family
Growth was conducted. This analysis provided an understanding of the demographic factors,
sexual behaviors, and privacy factors associated with STI screening behaviors among college
women. This analysis also identified characteristics of potential adopters of an innovation and
prior conditions, including a history of STI screening.
Aim 2: Identify informational needs and key intervention characteristics to inform
the development of a patient-centered STI screening intervention. This aim had three
phases. Phase I: A secondary data analysis of a University of South Florida college-wide survey
(Interdisciplinary Research Grant (IDRG)) was utilized to identify STI-related informational needs
and preferences among college women. This assisted with identifying characteristics of the
adopters, communication channels, and prior conditions. Phase II: To understand the perceptions
of self-sampling methods among sexually active college women and transmen at USF (age 1824), primary survey data was collected across USF. Phase III: To explore key intervention
characteristics influencing the acceptability of and the decision to adopt self-sampling methods,
primary qualitative data was collected via in-depth interviews with sexually active college women,
age 18-24, at the University of South Florida. These interviews were stratified by screening status
in the past 12 months (screened or not screened) and were guided by constructs from the
Diffusion of Innovation theory. A thematic analysis was conducted to explore innovation
characteristics, factors of the social system, communication channels, and opinion leaders, and
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a comparative thematic analysis was conducted to determine the differences between women
who are screened and those who are not screened. Findings from Aim 1 and Aim 2 were
triangulated with the literature and best practices to identify and understand promising intervention
characteristics that align with college women’s needs and preferences.
Aim 1: Quantitative Secondary Data Analysis
National Survey of Family Growth Data Overview
The purpose of this aim was to assess factors associated with STI screening among
college women. To achieve this, a quantitative secondary data analysis was utilized. The National
Survey of Family Growth (NSFG; 2013-2015) was utilized to assess factors associated with STI
screening among college-enrolled women, age 18-24. Previous analyses have explored STI
screening behaviors among women age 15-21, but were not specific to those enrolled in college
(Hoover et al., 2014). Research specific to the college population utilizing this dataset has
evaluated factors associated with HIV screening and compared students to non-students (Trepka
& Kim, 2010), however, there is no research focusing on college populations alone.
Subjects and Setting. The NSFG is a nationally representative, publicly available dataset
from the CDC, which has been conducted in “cycles” since 1973 (National Center for Health
Statistics, 2016). The first four cycles included women age 15-44 only, but in cycle five, men age
15-44 were also included (Centers for Disease Control and Prevention, 2016c). The most current
publicly available dataset was the 2013-2015 cycle, which includes 5,699 women and 4,506 men
(Centers for Disease Control and Prevention, 2016c). Interviews were conducted in the
participant’s home by trained female interviewers, followed by an audio computer survey (ACASI)
(Centers for Disease Control and Prevention, 2016c). The dataset included items related to
unintended pregnancy, STIs, and sexual risk behaviors for both men and women (Centers for
Disease Control and Prevention, 2016c). Sampling and Missing Data. Sampling for this cycle
was based on a multi-stage probability-based sample utilizing primary sampling units (PSUs)
based on counties or groups of counties (Centers for Disease Control and Prevention, 2016c). In
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stage two, Census blocks or segments within PSUs were sampled; in stage three, housing unit
lists were developed for each block or segment selected (Centers for Disease Control and
Prevention, 2016c). Within the house, one person was randomly selected to participate (Centers
for Disease Control and Prevention, 2016c). To reduce non-response bias, those identified in
stage three who did not complete the survey within the ten-week data collection period (Phase 1)
were offered incentives for their completion over a two-week period (Phase 2), or a neighbor or
other family in the neighborhood was used as a proxy measure (Centers for Disease Control and
Prevention, 2016c). Teenagers, those of Hispanic ethnicity, and Black race were oversampled,
and the overall response rate was 69.3% (Centers for Disease Control and Prevention, 2016c).
For data analysis using NSFG, the publicly available dataset only includes complete cases, which
is defined as those who completed the interview questions prior to the ACASI portion (Centers for
Disease Control and Prevention, 2016c). If responses were missing for variables that are recoded
by the NSFG team, the variables were imputed for these items using regression imputation or
logical imputation by the statisticians before release to the public (Centers for Disease Control
and Prevention, 2016c). Inclusion Criteria. Inclusion criteria for the NSFG analysis was: (1)
identified as a woman, (2) 18-24 years old at the time of data collection, (3) reported at least one
male sex partner in the past 12 months, (4) enrolled in college at the time of data collection, and
(5) responded to the STI screening items.
Data Collection. The NSFG dataset was publicly available on the CDC website. The
female respondent dataset was downloaded from the website and imported into SPSS for data
cleaning and formatting. A sampling plan was created in SPSS to account for the weighted nature
of the data. The stratum variable was SEST, the cluster variable was set as SECU, and the full
adjusted case weighting variable was WGT_2013_2015. Due to the subset of the larger dataset
utilized in this analysis, the survey weight was modified to be representative of 1,548 respondents.
This was calculated by dividing the original weight variable by 3,029. For the outcome variable of
interest (a combined variable of CHLAMTST and STDOTHR12), missing records were omitted
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from this analysis (n=1). Validity and Reliability. The NSFG was conducted through interviews
with participants, and use of these interview techniques compared to survey responses has been
shown to be acceptable and produce similar results (Groves, Mosher, Lepkowski, & Kirgis, 2009).
The interviewers receive training on interviewing techniques and methods to reduce their
influence on the participant’s response (Groves et al., 2009). The NSFG sample and design
weighting variables have been developed and have produced valid and reliable data from
previous samples (Centers for Disease Control and Prevention, 2016c), and additionally, the
imputation methods utilized provide more complete and consistent data released to the public
(Groves et al., 2009).
Instrumentation. Items used in this analysis were based on the variables available in the
NSFG dataset. The outcome variable in this analysis was created by combining two STI screening
variables: chlamydia testing in the past 12 months (CHLAMTST) and other STI screening
(gonorrhea, syphilis, or herpes) in the past 12 months (STDOTHR12) (both ACASI). Those who
has been screened for chlamydia or other STIs individually or for both were categorized as having
received STI screening. Those who did not receive screening were categorized as not receiving
STI screening. Items asked with ACASI software were chosen for this analysis as people who
utilized this software were more likely to report sensitive information about their sexual behaviors
than they were in a face to face interview (Metzger et al., 2000), and ACASI methods have been
shown to decrease socially desirable answers regarding STIs and sexual activity (Villarroel et al.,
2008). The items regarding chlamydia and gonorrhea screening only asked via ACASI and were
not asked in the traditional face to face interview utilized by NSFG. Variables included
demographic variables, such as race, sexual orientation, insurance coverage, relationship status;
sexual health variables, including number of partners, condom use, and types of sexual activity
(vaginal, anal, oral); provider variables, including provider communication about specific topics;
and privacy items, including confidentiality. These variables are presented in Appendix B. While
the NSFG items were not designed with theory-based constructs in mind, there were items that
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can be used as proxy measures for the constructs. For example, the characteristics of adopters
construct can be measured using the demographic factors and the privacy variables, while the
prior conditions construct can be measured in part by the sexual health variables (such as
previous STI screening).
Data Analysis. Survey weighting procedures were used in SPSS. Due to the subset of
the larger dataset utilized in this analysis, the survey weight was modified to be representative of
1,548 respondents. This was calculated by dividing the original weight variable by 3,029. The
sampling plan for the Aim 1 NSFG analysis is presented in Figure 6. Inclusion criteria for this
analysis were: (1) identify as a woman, (2) were 18-24 years old at the time of data collection, (3)
currently enrolled in college, and (4) report at least one male sex partner in the past 12 months.
The full dataset (n=5,699) was restricted to those age 18-24 years old (n=1350; removed 4349
participants younger than 18 or 25 and
older), those currently enrolled in college
(n=528, removed 822 participants not
currently in school or in high school),
those who reported having a male sex
partner in the past year (n=382; removed
146 people who reported not having a
male sex partner in the past 12 months),
for a total of 382 sexually active collegeenrolled women, age 18 to 24, in this
analysis.
First, to prepare for the analyses, the data were screened and evaluated for the model
assumptions of logistic regression: outliers, using Mahalanobis distance; normality, using
skewness and kurtosis; linearity, through scatterplots; and multicollinearity, through evaluation of
correlations (Tabachnick & Fidell, 2014). There was one standardized residual with a value of
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2.619 standard deviations, which was kept in the analysis. Linearity of the number of sex partners
variable with respect to the logit of the dependent variable was assessed via the Box-Tidwell
(1962) procedure (Box & Tidwell, 1962). A Bonferroni correction was applied using all six terms
in the final model resulting in statistical significance being accepted when p <.00833 (Tabachnick
& Fidell, 2014). Based on this assessment, the continuous independent variable, number of sex
partners, was found to be linearly related to the logit of the dependent variable (p=.888).
The dependent variable for this analysis was STI screening in the past 12 months (yes or
no). This analysis answered the research question: What are the demographic, sexual behavior,
and privacy factors associated with STI screening in the past 12 months? Based on previous
literature, it was hypothesized that race would be associated with STI screening, and women with
more sexual partners would be more likely to be have received STI screening (Table 8).
Table 8. Hypotheses for Aim 1, Analysis of NSFG 2013-2015.
Null Hypothesis
Alternative Hypothesis
Hypothesis 1 - There is no association between
A significant association exists
Race
receipt of STI screening and race.
between receipt of STI screening
and race.
Hypothesis 2 - There is no association between
A significant association exists
Partners
receipt of STI screening and number between receipt of STI screening
of sexual partners.
and number of sexual partners.
First, survey weighted frequencies were conducted on the outcome variable and each
demographic variable, sexual health variable, provider variable, and privacy variable. Next,
preliminary survey-weighted bivariate analyses (t-tests, chi-square tests, or non-parametric tests
as needed) for each of the predictors hypothesized to have a relationship with STI screening (race
and number of partners) were conducted. For these tests, the significance level was set at p<0.05,
and a measure of effect size was reported (η2 (eta-squared). The proportion of women screened
in each variable category (for example, proportion of White women who indicated they had
received STI screening) was reported.
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For hypothesis testing, the predictors (race and number of partners) were entered into a
multiple predictor logistic regression model, modeling for the outcome variable (STI screening),
to assess the unique contribution of each predictor on the outcome. Because logistic regression
estimates the probability that an outcome occurs or does not occur and has no assumptions about
the distributions of the predictor variables, this approach was used (Tabachnick & Fidell, 2014).
Additionally, because binary variables do not follow a normal distribution, logistic regression uses
a logit transformation of the odds to estimate probability and also assumes a linear relationship
between continuous predictors and the linearized dependent variable (Tabachnick & Fidell, 2014).
This step produced regression coefficients for each of the predictors and the associated odds
ratios and 95% confidence intervals. Unadjusted models, a main effects model, and a main effects
model with an interaction between race and number of partners were run. Model fit statistics are
reported and the results from the final model are also reported as probabilities.
Aim 2: Quantitative Secondary Data Analysis and Qualitative Interviews
Phase I: Interdisciplinary Research Grant (IDRG) Data Overview
The purpose of Phase I was to assess factors associated STI informational needs and
preferences among college women. The associated research question was What are the STI
informational needs and preferences among sexually active college women at USF? To achieve
this, a secondary data analysis of the Interdisciplinary Research Grant (IDRG) data, a USF
college-wide survey, was analyzed to identify STI-related informational needs and preferences
among college women. This analysis assisted with identification of the theory-based constructs
of characteristics of the adopters, communication channels, and prior conditions.
Subjects and Setting. This campus-wide student health survey (n=617) was guided by
an ongoing academic-community partnership, which was driven by a need identified by the
director of the Student Health Services on campus. Inclusion criteria for survey participation was
(1) currently enrolled at USF; (2) ≥ 18 years old; and (3) able to read and speak English. This
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phase and the use of this dataset assisted with contextualization of the data from Aim 1 to college
women on USF’s campus. The response rate for this secondary data analysis was not calculated.
Data Collection Procedures. The instrument for the IDRG survey was informed and
refined based on pilot testing with students. This campus-wide student health survey instrument
was guided by the National College Health Assessment (NCHA), expertise of the scientific and
research team, prior data from a student thesis, and a larger sexual and reproductive health
education program. Items were related to sexual and reproductive health concepts (sexual
behaviors, contraceptive use, human papillomavirus (HPV) vaccination, HIV screening,
perceptions of health services on campus). No names or identifying information were collected
during the study.
Participants were recruited via campus email, list-serves, courses, and other campus
events. Interested participants were provided a website link to the online survey. A description of
the study was provided and if the student was interested, an informed consent was provided
electronically for review. Potential participants were prompted with, “I understand by continuing, I
freely give my consent to take part in this survey,” as the method of informed consent. Written
and verbal informed consent were waived for participants as the survey posed minimal risk. The
survey was divided into two parts, the core items and then an optional supplemental survey. The
items used in this analysis were from the core survey items. The first 500 participants to complete
the survey (either core or supplemental) received a $10 gift card. Additionally, any participants
completing the core survey items were invited to leave their email address to be entered into a
raffle to win one of four iPads and this information was not linked back to their data. Those who
completed the supplemental survey items were given three additional entries into the iPad raffle.
The online survey took approximately 20 minutes to complete and was administered through USF
Health Qualtrics.
Measures. While the IDRG survey items were not designed with the Diffusion of
Innovations (DOI) constructs in mind, there are items that can be used as proxy measures for the
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constructs. For example, the characteristics of adopters construct can be measured by the
demographic factors, prior conditions can be measured by previous visits to the Student Health
Center, while the communication channels construct can be measured in part by the preferences
for receiving STI-related information (technology or alternative methods to receive healthcare).
These variables are presented in Appendix C.
Demographics. Demographic measures asked of participants included age, race
(combined into four categories: Asian, Black, White, and Multiracial/Another Race), ethnicity,
sexual orientation (heterosexual, lesbian, bisexual, another orientation), relationship status
(combined into three categories: single, not dating; single, dating, or uncommitted relationship;
committed relationship or married), health insurance (private insurance, student health insurance,
Medicaid, other public insurance, no insurance, unsure), degree program, college affiliation,
international student (yes or no), housing (off-campus or on-campus), housing status this
semester (live with family, live with friends, live with roommates, live with significant other or
partner, live alone), involvement in campus organizations, oral sex or anal sex in the past 12
months (yes or no), and condom use at last vaginal sex (yes or no).
Online Resources and Apps. As this aim explored the STI-related informational needs
and preferences, participants were asked if they used online resources for sexual and
reproductive (SRH) information (Google, WebMD, governmental websites, non-profit organization
websites, other), and also if they used any mobile applications (apps) for SRH information (yes
or no). Participants who indicated they used apps for SRH information were asked to indicate the
types of apps they used (period tracker, ovulation/fertility tracker, pill or birth control tracker, apps
describing symptoms or information about STIs, apps to make decisions about what birth control
method to use, apps to find places to get an STI test or treatment, apps to find places to get a
birth control method or prescription, and other apps).
Healthcare and Information at Student Health Services. Participants were asked if they
had an appointment for SRH in the past 12 months at Student Health Services (SHS), at an off 76

campus provider, or if they did not seek SRH care. Participants who indicated they had an
appointment at SHS were asked follow-up questions. Participants were asked how their SHS
clinic visit would change if technology were incorporated to provide information (much worse, a
little worse, wouldn’t change, a little better, much better) and about the helpfulness of online
information sources, including: a drop down list of types of appointments when making your
appointment online; a description of what happens during that visit; relevant information, such as
links to websites or an informational video, through an email; and relevant information via text.
Response options for these items were a five-point Likert scale ranging from very helpful to not
helpful at all. Participants were also asked to indicate which topics would be helpful if a frequently
asked questions (FAQ) page were developed for the SHS website (birth control methods,
pregnancy testing, types of STIs and prevention, STI testing, other topics) and which topics would
be helpful if an informational video was developed for the SHS website (birth control options, what
to expect during a clinic visit, common STIs among college students, getting tested for STIs,
getting an intrauterine device (IUD), or other topics). Additionally, participants were asked to
indicate where they would prefer to watch this video if one was developed (on a TV in the waiting
room, on an iPad in the waiting room, on your phone, at a kiosk, or at home).
Preferred Sources for Receiving STI Information. Participants were asked the source
of care they would utilize if they needed medical care for STIs (SHS, off-campus, would go home,
wouldn’t seek medical care, other). Participants were also asked if they were interested in getting
additional information on STIs prevention or testing, and if so, what would be their preferred
sources for receiving this information. This item included eight sources (healthcare provider,
friends, family, partners, internet, college resource, class, and other) and participants were asked
to rank these items from most preferred (a rank of 8) to least preferred (a rank of 1), with higher
numbers indicating the source was more preferred. Those who selected college resource as their
most preferred source were asked which college resource would be used (pamphlets, health
educator, presentation, resident assistants, wellness education, or something else).
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Data Analysis. This analysis was descriptive in nature and provided context to results of
the NSFG analysis, thus there was no hypothesis testing. Analyses were conducted in SPSS.
Sample. Inclusion criteria for this analysis are: (1) identify as a woman, (2) were 18-24 years old
at the time of data collection, (3) currently enrolled in college, and (4) report at least one vaginal
sex partner in the past 12 months. The full sample (n=616) was restricted to women (removed
143 men, three transwomen, two trans-men, five gender non-conforming participants, and eight
participants missing a response for gender identity), those age 18-24 years old (removed 50
participants age 25 and older), those who reported ever having vaginal sex (removed 73 people
who reported never having vaginal sex), those who were sexually active in the past 12 months
(removed 45 people who reported ever having vaginal sex, but who did not report vaginal sex in
the past year), and those who responded to the information sources item (removed 36 participants
who did not respond). This resulted in a final sample of 251 sexually active women, age 18 to 24,
included in this analysis.
Univariate descriptive statistics were conducted for all included variables. Due to the nonnormal distribution of the item measuring preferred information sources, non-parametric analyses
were used. The preferred information sources were treated as ranked variables and therefore
Kruskal-Wallis tests were conducted to compare distribution of preferred information sources by
demographic factors, such as race, ethnicity, sexual orientation, relationship status, housing, and
housing status. A p-value of <0.05 was considered statistically significant and post-hoc Bonferroni
adjustments were made based on the number of pairwise comparisons made. Missing data were
analyzed via pairwise deletion. Effect sizes, η2 (eta-squared), were calculated for all tests of
significance.
Phase II: Primary Survey Data Collection Overview
The purpose of this phase was to identify the perceptions of self-sampling methods among
sexually active college women and transmen at USF (age 18-24). To achieve this, a theory-based
survey instrument was developed, and sexually active women and transmen were recruited from
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a variety of campus sources. This survey included items measuring DOI constructs, including
prior conditions, communication channels, adopter categories, and intervention characteristics.
Those completing the survey were invited to participate in an interview (Phase III) to discuss the
responses further.
Subjects and Setting. The target population for this aim was sexually active 18 to 24year-old college women and transmen at the University of South Florida (USF). Participants were
recruited via purposive sampling on the USF’s campus, including sources such as campus email,
list-serves, and at campus events, which has been a successful strategy in past studies (Daley et
al., 2016; Griner et al., 2016; Logan et al., 2017; Thompson et al., 2018; Vamos, Griner,
Thompson, Logan, & Daley, 2017). Additionally, participants were recruited by contacting student
organizations, including transgender focused organizations, and campus sororities. Inclusion
Criteria. For this phase, inclusion criteria were: (1) identified as a woman or transman; (2)
currently enrolled at the University of South Florida; (3) reported sexual activity in the past 12
months; and (4) were 18-24 years old. The survey completion rate for this survey was 76.8%.
Measures and Instrument Development. The instrument for this survey was informed
by DOI constructs. First, the participant was given a brief description of current methods of
chlamydia and gonorrhea screening (in office, with either a urine sample or a vaginal swab) and
then self-sampling methods were briefly described. This instrument was refined by the
researcher’s committee and was pilot tested with the target population and further refined. This
instrument was pilot tested by three methodological experts and three participants meeting the
eligibility criteria. Slight modifications were made based on appearance, such as changing a
stand-alone item to be incorporated with a matrix table of similar items. Measures included
awareness of self-sampling methods, acceptability, comfort, important characteristics of the
innovation, willingness to adopt this method, individual innovativeness, information sources, and
demographic information. On a 1-10 scale, participants were asked to indicate their willingness
to adopt the use of self-sampling, how much this method addresses their healthcare needs, how
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comfortable they would be using self-sampling methods, and how acceptable self-sampling would
be to them. The full survey is presented in Appendix D.
Importance Variables. After reading the description of self-sampling methods,
participants were asked if they were aware of a method like the one described. Participants were
asked to identify the importance of 17 items on a five-point Likert scale, from not at all important
to extremely important. These constructs included relative advantage (compared to being tested
in a clinic), observability, risk and uncertainty, procedural knowledge, complexity, formal and
informal communication channels. Additionally, open text boxes were presented for the participant
to enter any advantages or disadvantages to using self-sampling methods.
Information Sources. To compare the preferred sources of information for traditional STI
screening to self-sampling methods of STI screening, participants were asked the same item from
Aim 2 Phase I. Participants were asked if they were interested in getting additional information on
self-sampling methods for STI screening, what would be their preferred sources for receiving this
information. This item included eight sources (healthcare provider, friends, family, partners,
internet, college resource, class, and other) and participants were asked to rank these items from
most preferred (a rank of 8) to least preferred (a rank of 1), with higher numbers indicating the
source was more preferred.
Individual Innovativeness Scale. Additionally, an Individual Innovativeness scale was
used as a proxy measure to determine the participant’s adopter category. Given this study was
guided by DOI, the Individual Innovativeness (II) scale (Hurt, Joseph, & Cook, 1977) was included
to determine the adopter category of the participant (innovator, early adopter, early majority, late
majority, or laggards) (Rogers, 2003). This instrument was chosen as it was developed with
college students (Hurt et al., 1977). Due to the complex nature of adopter categories and their
dependence on the type of innovation decision to be made, these categories are often measured
by perceived overall innovativeness. Participants were asked to indicate their agreement with 20
statements on a five-point Likert scale from strongly disagree to strongly agree. The scoring for
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the Individual Innovativeness scale was calculated by summing the positively scored items
(n=12), and summing the negatively scored items (n=8) and subtracting the negative from the
positive, and adding 42 as recommended by the scale’s developers (Hurt et al., 1977). In addition
to being a continuous variables, the scale are categorized into five groups: greater than 80 as
Innovators, 80 to 69 as early adopters, 68 to 57 as early majority, 56 to 46 as late majority and
lower than 46 as laggards (Hurt et al., 1977). Finally, a dichotomous variables was created, with
those scoring 66 or higher are considered highly innovative, and those scoring 65 or lower are
considered low innovativeness, based on the scale’s developers (Hurt et al., 1977). In previous
studies, data utilizing the scale indicated high reliability (a Cronbach’s Alpha ranging from .86
(Pallister & Foxall, 1998) to .89 (Goldsmith, 2011; Hurt et al., 1977)).
Demographics. Demographic information collected in the survey included sexual
behaviors (in the past 12 months, have you had: vaginal sex? oral sex? anal sex?), number of
partners (in the past 12 months, how many partners have you had sex with?), previous testing
behavior (have you ever received a test for chlamydia or gonorrhea? If so, was this test within the
past 12 months?), sexual orientation, race and ethnicity, year of school (undergraduate, graduate,
or non-degree seeking), and student status (international or domestic student).
Data Collection Procedures. The interview guide was refined by the researcher’s
committee and was pilot tested with the target population and further refined. The guide was pilot
tested by three methodological experts and three participants meeting the eligibility criteria.
Modifications were made to the flow of the items, the clarity and wording of the questions, and
incorporating of reviewing and asking participants to elaborate on three of their responses to
survey items. Participants were recruited via campus email, list-serves, courses, and other
campus events. Interested participants were provided a website link to the online survey. A
description of the study was provided and if the student was interested, an informed consent was
provided electronically for review. Potential participants were prompted with, “I understand by
continuing, I freely give my consent to take part in this survey,” as the method of informed consent.
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Written and verbal informed consent were waived for participants as the survey posed minimal
risk. Every 50th participant to complete the survey received a $10 gift card. Additionally, those
who completed the survey and who identified as women were asked if they were willing to be
contacted to participate in an interview (for Aim 2, Phase III) and receive $20. The online survey
took approximately 15 minutes to complete and was administered through USF Health Qualtrics.
Data Analysis. To answer the research question (What are the perceptions of selfsampling methods among sexually active college women and transmen at USF (ages 18-24)?),
the analyses were conducted in SPSS. To calculate a survey completion rate, 131 people clicked
on survey, two stopped at the informed consent, eight did not meet the inclusion criteria for this
analysis (two over age 24; six not sexually active), five were eligible but did not continue past
screening, 24 were eligible but were missing over half of data, resulting in a final sample size of
92 and a survey completion rate of 77%. Within the sample of 92 participants, 88 were women
and four were transmen and sensitivity analyses reveal no significant differences between the
two groups (p>.05), therefore these populations were analyzed together rather than in
subsamples.
Univariate descriptive statistics were conducted for all included variables. Bivariate
analyses (t-tests, ANOVA, and chi-square analyses) were conducted to determine relationships
between compatibility, comfort, acceptability, and willingness to adopt self-sampling methods by
demographic characteristics and previous STI screening. Due to the non-normal distribution of
the item measuring preferred information sources, non-parametric analyses were used. The
preferred information sources were treated as ranked variables and therefore Kruskal-Wallis tests
were conducted to compare distribution of preferred information sources by demographic factors.
A p-value of <0.05 was considered statistically significant and post-hoc Bonferroni adjustments
were made based on the number of pairwise comparisons made. Missing data were analyzed via
pairwise deletion. Effect sizes, η2 (eta-squared), were calculated for all tests of significance
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Forward regression models were run to predict willingness to adopt, comfort, addresses
healthcare needs, and acceptability by importance variables. Importance variables significant at
p<.05 were retained in the model. The significant variables identified in the model were then
entered into a path analysis to the best model predicting willingness to adopt using LISREL
software. Loadings on endogenous variables were estimated using Maximum Likelihood
Estimation. Direct and indirect effects of predictor variables on willingness to adopt are reported.
Model fit statistics, including the Chi-Square Test of Model Fit, degrees of freedom, p value, the
comparative fit index (CFI), the goodness of fit index (GFI), the root mean square error of
approximation (RMSEA), and the standardized root mean square residual (SRMR) are reported.
Phase III: Qualitative, In-Depth Interviews with College Women Overview
The purpose of this phase was to explore factors influencing the acceptability of and the
decision to adopt self-sampling methods for STI screening among college women. To meet this
purpose, primary data was collected in the form of in-depth interviews with sexually active college
women, age 18-24. The interviews were stratified by screening status (screened or not screened
in the past 12 months) and the interview guide was developed based on constructs from the DOI.
Subjects and Setting. The target population for this aim was sexually active 18 to 24year-old college women at the University of South Florida (USF). Participants were recruited via
purposive sampling on the USF’s campus (a large, demographically diverse metropolitan college
in the southeast) to include women who have and have not been screened in the past 12 months.
Participants were recruited via campus email, list-serves, and flyers at heavily population student
areas (Daley et al., 2016; Griner et al., 2016; Logan et al., 2017; Thompson et al., 2018; Vamos
et al., 2017). Additionally, participants were recruited by contacting student organizations and
campus sororities. Inclusion Criteria. The inclusion criteria were: (1) identified as a woman; (2)
was currently enrolled at the University of South Florida; (3) reported sexual activity in the past
12 months; and (4) was 18-24 years old. Sampling. Interview participants were sampled from
those completing the online survey (Aim 2, Phase II) and who were willing to leave their contact
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information to participate in an interview. Participants who left their contact information were
contacted in the order in which they completed their survey via their preferred method (text or
email) and asked to schedule an interview at the time of their convenience. Ultimately, 12
screened women were interviewed, and 12 non-screened women were interviewed.
There are many recommendations for sample size in qualitative interviewing methods;
however, they are only estimations and data saturation should be considered and guide additional
recruitment as necessary. Data saturation occurs when the researcher feels the conclusions are
confirmed and no new findings or themes are discovered (Guest, MacQueen, & Namey, 2012;
Miles, Huberman, & Saldana, 2014). For phenomenological studies, some researchers expect
saturation to be reached after ten interviews (Creswell, 2013), while others recommend at least
six interviews (Morse, 1994, 2015). For general interviewing methods, researchers have stated
saturation may be reached between six to nine interviews (Krueger, 2000; Krueger & Casey,
2010), six to ten interviews (Langford, Schoenfeld, & Izzo, 2002; Morgan, 1997), six to twelve
interviews (Guest, Bunce, & Johnson, 2006; Johnson & Christensen, 2008), and eight to twelve
interviews (Baumgartner, Strong, & Hensley, 2002). Incentives. Those who are interviewed
received an incentive for their participation ($20 gift card).
Instrumentation. To identify individuals who are eligible to participate in interviews, an
online survey via Qualtrics was developed. In this survey, demographic information, sexual
behavior items, and acceptability of self-sampling methods were displayed and were used within
the interview to elaborate on the findings. Interview Guide. Constructs from the DOI informed
the development of the semi-structured interview guide. Due to the novelty of self-sampling
approaches, participants were presented with a “kit” with instructions and packaging (EveKit,
Canada) to review to assess the DOI constructs influencing their acceptability of and decision to
adopt these methods. Specifically, characteristics of self-sampling methods, such as relative
advantage, compatibility, complexity, trialability, and observability, were included in the interview
guide. The full interview guide is presented in Appendix E and mapped with DOI constructs.
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Data Collection. Qualitative research is important for exploratory research (Creswell,
2013), and because very little data exists on self-sampling methods among college women,
exploration is needed. Although the purpose of qualitative data is depth rather than breadth, and
to understand the range of responses rather than generalize (Krueger & Casey, 2010), these
approaches provide information on the perceptions of differences between women who are
screened and those who are not.
After obtaining IRB approval, the instruments were pilot-tested with three qualitative
methods experts for feedback, refined, and then tested with three members of the target
population. Recruitment materials for the online survey were posted throughout campus and
emailed through courses, list-serves, and student organizations. Based on quota sampling, those
leaving contact information were contacted in the order in which they were received and were
stratified to the screened or not screened group. Those who did not respond after the third contact
(n=2 not screened; n=5 screened) were not contacted further and the next person within the strata
was contacted. If the quota was met for one of the groups, the participant was not contacted.
Those providing their contact information were emailed, texted, or called to set up a time for an
interview. Participants were given the option to schedule an in-person interview, over the phone,
or via Skype call and were notified that the interview will take between 30-45 minutes of their time.
Prior to beginning the interview, participants were provided with information regarding both
chlamydia and gonorrhea, and the process of traditional screening for both infections within the
clinic setting. Interviews averaged approximately 45 minutes. During the interview, the interviewer
documented notes as necessary and debriefed after completion of the interview, which was
documented in the form of an audit trail. The researcher created detailed notes after each
interview and weekly during the analysis of the data and wrote a reflexive journal entry describing
the process and acknowledging her positionality, biases, and desire to take a neutral approach to
analysis. Following the interview, gift cards were emailed to the participants and audio files were
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sent for transcription. All participants provided verbal informed consent and agreed to audio
recording.
Data Analysis. Once the transcripts were received, the accuracy of the transcripts were
checked against the audio files of the interview. These transcripts were then imported into
MAXQDA software, where any notes from the debriefing were combined with the matching
transcript as memos. A codebook was developed with a priori and structural codes based on the
interview guide and included key DOI constructs. The interviews were analyzed thematically
utilizing the codebook (Guest et al., 2012). Because qualitative research is iterative, any emergent
codes noted were added to the codebook, and previous transcripts were re-analyzed (Guest et
al., 2012). Matrices were created to view the themes by screening status for comparative thematic
analysis (Guest et al., 2012). Interrater reliability with a second coder was calculated by coding
one transcript together, resolving any discrepancies, and then independent coding of 10% of the
transcripts (three interviews) to determine Cohen’s Kappa, the amount of agreement between two
people considering the influence of chance (Guest et al., 2012). Cohen’s Kappa was calculated
at .84, which indicated high coding agreement (Guest et al., 2012).
Data Trustworthiness. Trustworthiness, or rigor (Morse, 2015) is based on the criteria
established by Lincoln & Guba (1985). There are four terms used to describe trustworthiness in
qualitative research that parallel those found in quantitative research (Lincoln & Guba, 1985). The
four and their quantitative equivalents are credibility (internal validity), transferability (external
validity or generalizability), dependability (reliability), and confirmability (objectivity) (Shenton,
2004). Each term is described, and methods used in this study to maximize trustworthiness are
detailed below.
In this study, credibility was defined as the extent to which the findings are congruent with
reality (Shenton, 2004). One method of maximizing credibility in this study is use of the correct
methods for the concepts under study (Lincoln & Guba, 1985; Shenton, 2004). This was
exemplified through the use of in-depth interviews with college women. Survey data has been
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used for self-sampling methods in the past, but qualitative methods including in-depth interviews
have not been used to explore college women’s perceptions of self-sampling methods. However,
interviews have been used to successfully explore other sexual health behaviors among this
population. In addition to be methods, the DOI theory has also been used successfully in the past.
Another method to maximize credibility in this study was the researcher’s familiarity of the culture
of the organization (Shenton, 2004). Based on the context of the research, the researcher has
been involved with the organization (the university) as a student, but also as a principal
investigator on a project focusing on students on this campus, and research assistant on two
grants which (PI: Vamos) which focused on sexual health among college students. These grants
have allowed the researcher to become familiar with the students and the university system over
the past five years, and the researcher has conducted interviews and focus groups with students
on the campus. These studies explored systems-level factors influencing sexual and reproductive
healthcare on this particular college campus, allowing the research to better understand the
university system in which this research was conducted.
Additionally, credibility was maximized through member checking in this study. Although
member checking was not used systematically, participants who did not mention specific topics
were probed by the researcher saying “Other people have told me XXX. What do you think about
that?” based on the recommendation of previous researchers (Morse, 2015). This version of
member checking was not conducted with the original participants, but with others to determine if
patterns exist. Credibility was maximized through the examination of previous research findings
to determine if the results of this study were congruent with the results of other studies (Shenton,
2004). The results from this study are framed within the results from other studies focusing on
self-sampling among college women.
Transferability, the extent to which the findings of this study can be applied to other
situations (Shenton, 2004), was maximized in this work through thick description. Specifically,
thick description of the university and the college women participating the study were used to
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compare them to other environments and participants, or the “typicality” of the environment
(Shenton, 2004). The transferability of this work was also maximized through a comprehensive
description of the boundaries of the study, including the inclusion and exclusion criteria, the time
in which the data were collected, the number of participants involved, the data collection methods,
and the length of the in-depth interviews (Shenton, 2004).
Dependability, the extent to which the findings of the study would be similar if the work
were repeated in the same context, with the same methods and participants (Shenton, 2004),
was reflected in this study primarily by the data collection processes described in detail.
Describing the detail in which the data were collected and including the field notes regarding the
data collection enables future researchers to replicate the work. Additionally, the development of
a coding system based on theory allows for replication within the context of the theory. Theory, in
this case, the DOI model, provided strength to this study by connecting theoretical constructs to
the results (Miles & Huberman, 1994). Finally, interrater reliability between two coders was
calculated as a quantitative method to establish dependability between coders.
Finally, confirmability, the extent to which the findings are the result of the experiences
and perceptions of the participants, rather than researcher (Shenton, 2004), was established in
this study in tandem with dependability. Inclusion of a detailed methodological description,
including an audit trail, were used to document decisions made regarding the qualitative methods
and the limitations in the methodology. The audit trail included uniform and systematic
documentation of raw data, field notes, and trustworthiness notes (Lincoln & Guba, 1985). In
addition to the calculation of interrater reliability, confirmability was also established through data
triangulation. Although confirmability is traditionally maximized through the triangulation of two or
more qualitative methods, this study utilized survey data from the larger college population to
include the contribution of many participants, and also triangulation and verification between the
two sources. In the larger study, confirmability was established through the triangulation of data
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from Aim 1 and Aim 2, including two data sources representing similar points (Lincoln & Guba,
1985).
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CHAPTER FOUR:
RESULTS

In this chapter, the results are presented by aim, phase, and data source Each research
question is answered within the aim in which they are associated. Hypothesis testing is reported
within the results of the aim in which it is associated.
Aim 1: NSFG
The mean age for the sample included in this analysis was 20.76 years old (standard
deviation (SD)=1.84 years). A majority of the sample identified as non-Hispanic White (59%),
heterosexual (92%), were never married (90%), were covered by private health insurance (72%)
and reported maintaining health insurance coverage for the past 12 months (81%; Results
presented in Table 9).
Table 9. Frequencies of Categorical Variables used in Aim 1 Analysis, NSFG 2013-2015
N (weighted %)
Race and ethnicity
Hispanic
93 (22.7)
Non-Hispanic White, Single Race
191 (58.7)
Non-Hispanic Black, Single Race
68 (11.4)
Non-Hispanic Other or Multiple Race
30 (7.1)
Marital status
Married or previously married (separated, divorced, or annulled)
39 (10.3)
Never married
343 (89.7)
Current grade
1 year of college or less
111 (27.9)
2 years of college
110 (26.2)
3 years of college
72 (18.3)
4 years of college/grad school
49 (17.0)
5 years of college/grad school or more
40 (10.7)
Sexual orientation
Heterosexual or straight
353 (92.2)
Sexual minority
29 (7.8)
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Table 9 (Continued)
Health insurance
Private health insurance or Medi-Gap
249 (72.2)
Medicaid, CHIP, or a state-sponsored health plan
65 (12.6)
Medicare, military health care, or other government health care
18 (4.2)
Single-service plan, only by the Indian Health Service, or currently
50 (11.1)
not covered by health insurance
Covered under parent’s insurance (n=248)
Yes
215 (87.4)
No
33 (12.6)
Did not have health insurance in last 12 months
Yes
81 (19.1)
No
301 (80.9)
Used condom at last vaginal intercourse with a male (n=370)
Yes
158 (43.9)
No
212 (56.1)
Ever had anal sex with a male
Yes
116 (27.9)
No
266 (72.1)
Ever had sexual contact with a female (n=329)
Yes
20 (6.1)
No
309 (93.9)
Ever not go for sexual health care because your parents might find out (n=215)
Yes
29 (13.4)
No
186 (86.6)
Provider ever asked about sexual orientation or sex of partners
Yes
142 (37.9)
No
240 (62.1)
Provider ever asked about number of sexual partners
Yes
209 (51.8)
No
173 (48.2)
Provider ever asked about use of condoms
Yes
214 (57.3)
No
173 (42.7)
Provider ever asked about the types of sex she has
Yes
122 (32.8)
No
260 (67.2)
Outcome Variable: STI Screening
Screened for either chlamydia, other STIs, or both
181 (49.9)
Not screened
201 (50.1)
Note: Sample size is noted if variable does not include the entire sample (n=382)
Most of those with health insurance were covered by their parent’s plan (87%).
Approximately half of the sample reported that they had received screening for either chlamydia,
other STIs, or both in the past 12 months. Only 13% of the sample reported they would not seek
sexual healthcare because their parents may find out. Regarding interactions with healthcare
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providers, 38% reported their provider asked about their sexual orientation or the sex of their
partners, 52% stated their providers asked about their number of sex partners, 57% reported their
providers asked about their use of condoms, and 33% reported their provider asked them about
the types of sexual behaviors in which they engage. At the last vaginal sex with a male, 44% of
the sample reported that they used a condom. Most reported that they had never had anal sex
with a male (72%) or had sexual contact with a female (94%).
The average number of male sex partners in lifetime for the sample was 4.71 partners
(SD=4.68) and the average number of male sex partners in the last 12 months was 1.72
(SD=1.65). The average number of oral sex partners in the last 12 months was 1.45 (SD=1.08)
and the average number of vaginal sex partners in the last 12 months was 1.70 (SD=1.53; Table
10).
Bivariate Analyses. The results of the bivariate analyses are presented in Table 11 and
Table 12.
Table 10. Means of Continuous Variables Used in Aim 1 Analysis, NSFG 2013-2015
Weighted Mean (SD)
Age
20.76 (1.84)
Male sex partners in lifetime - any type of sex
4.71 (4.68)
Male sex partners in last 12 months
1.72 (1.65)
Male partners - oral sex in last 12 months (n=360)
1.45 (1.08)
Male partners - vaginal sex in last 12 months (n=365)
1.70 (1.53)
Note: Sample size is noted if variable does not include the entire sample (n=382)
Table 11. STI Screening among College Women Age 18-24 by Categorical Demographic, Sexual
Health Variables, and Privacy and Provider Factors (N (weighted %))
Not
Screened
Test
df
p
η2
Screened
Statistic
Race/Ethnicity
47.928
3 .000* .177
Hispanic
47 (47.6)
46 (52.4)
Non-Hispanic White, Single Race
105 (56.3)
16 (43.8)
Non-Hispanic Black, Single Race
15 (29.3)
53 (70.7)
Non-Hispanic Other or Multiple Race
14 (41.3)
86 (58.7)
Marital Status
6.642
1 .010* .066
Married or previously married
21 (59.9)
18 (40.1)
(Separated, divorced or annulled)
Never married
160 (49.0) 183 (51.0)
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Table 11 (Continued)
Current Grade
1 year of college or less
57 (49.1)
54 (50.9)
2 years of college
46 (47.4)
64 (52.6)
3 years of college
36 (62.0)
36 (38.0)
4 years of college/grad school
20 (42.5)
29 (57.5)
5 years of college/grad school or more
22 (51.5)
18 (48.5)
Sexual orientation
Heterosexual or straight
169 (50.4) 184 (49.6)
Sexual minority
12 (47.1)
17 (52.9)
Health insurance
Private health insurance or Medi-Gap
125 (52.3) 124 (47.7)
Medicaid, CHIP, or a state-sponsored
26 (39.1)
39 (60.9)
health plan
Medicare, military health care, or other
6 (39.1)
12 (60.9)
government health care
Single-service plan, Indian Health
24 (53.3)
26 (46.7)
Service, or currently not covered
Covered by parent’s insurance (n=248)
Yes
111 (52.4) 104 (47.6)
No
13 (50.4)
20 (49.6)
Lack health insurance in the last 12 months
Yes
33 (44.0)
48 (56.0)
No
148 (51.6) 153 (48.4)
Used condom at last vaginal intercourse with a male (n=370)
Yes
86 (59.1)
72 (40.9)
No
65 (39.5)
127 (60.5)
Ever had anal sex with a male
Yes
49 (43.6)
67 (56.4)
No
132 (52.7) 134 (47.3)
Ever had sexual contact with a female (n=329)
Yes
7 (41.5)
13 (58.5)
No
155 (54.1) 154 (45.9)
Ever not go for sexual health care because your parents might
find out (n=215)
Yes
19 (70.5)
10 (29.5)
No
92 (49.7)
94 (50.3)
Provider ever asked about sexual orientation or sex of partners
Yes
52 (38.9)
90 (61.1)
No
129 (57.0) 111 (43.0)
Provider ever asked about number of sexual partners
Yes
75 (40.3)
134 (59.7)
No
106 (60.7)
67 (39.3)
Provider ever asked about use of condoms
Yes
72 (34.4)
142 (65.6)
No
109 (71.3)
59 (28.7)
Provider ever asked about the types of sex she has
Yes
36 (33.7)
86 (66.3)
No
145 (58.1) 115 (41.9)
Note: *p<0.05
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23.355

4

.000*

.005

0.498

1

.481

.018

15.218

3

.002*

.026

0.211

1

.646

.014

5.402

1

.020*

.059

55.378

1

.000*

.195

10.236

1

.001*

.082

4.907

1

.027*

.061

19.463

1

.000*

.142

47.370

1

.000*

.176

63.853

1

.000*

.204

204.228

1

.000*

.366

80.178

1

.000*

.229

Table 12. STI Screening among College Women Age 18-24 by Continuous Demographic and
Sexual Health Variables (Mean (SE))
Not
Screened
Test
df
p
η2
Screened
Statistic
Mean Age
20.61 (1.96) 20.90 (1.70)
9.763
1 .002* .006
Male sex partners in lifetime - any
3.88 (4.76)
5.55 (4.45)
50.414 1 .000* .032
type of sex
Male sex partners in last 12 months 1.42 (1.11)
2.02 (2.01)
51.091 1 .000* .032
(all types of sex)
Male partners - oral sex in last 12
1.19 (0.73)
1.71 (1.28)
90.449 1 .000* .058
months (n=360)
Male partners - vaginal sex in last
1.43 (1.13)
1.96 (1.79)
45.319 1 .000* .030
12 months (n=365)
Note: *p<0.05.
There were significant differences in screening status by race (X2(3, n=382)=47.926,
p=.000), age ((F(1, n=382)=9.763, p=.002), and condom use at last vaginal sex (X2(1,
n=370)=55.378, p=.000). Compared to those who were not screened, those who were screened
reported: more sex partners in their lifetime (F(1, n=382)=50.414, p=.000), more male sex
partners in the last 12 months (F(1, n=382)=51.091, p=.000), more oral sex partners in the last
12 months (F(1, n=360)=90.449, p=.000), and more vaginal sex partners in the last 12 months
(F(1, n=365)=45.319, p=.000). Provider variables were also associated with higher rates of
screening. Those who had a provider who discussed any of the four topics (sexual orientation
(X2(1, n=382)=47.370, p=.000), number of sex partners (X2(1, n=382)=63.853, p=.000), condom
use (X2(1, n=382)=204.228, p<.000), or types of sex (X2(1, n=382)=80.178, p<.000)) were
significantly more likely to be screened than those who had a provider who did not discuss these
topics. However, all of the effect sizes (η2) for these bivariate comparisons were small, based on
Cohen’s recommendations.
Logistic Regression. Unadjusted Models. Results from all logistic regression models
are presented in Table 13.
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Table 13. Logistic Regression Model Predicting STI Screening by Number of Sex Partners in Past
12 Months, Race, and the Interaction Between Number of Partners and Race, NSFG, 2013-2015.
B
SE B Wald X2
p
OR
95% CI OR
Model 1
Constant
-.495
.088
31.720 .000
.609
Number of partners
.298
.046
42.494 .000 1.348 [1.232-1.474]
Model 2
Constant

-.251

.067

13.880

.000

Race (ref: White)
Hispanic
Black
Other

.347
1.126
.603

.127
.179
.206

45.657
7.498
39.506
8.583

.000
.006 1.415
.000 3.083
.003 1.827

[1.104-1.814]
[2.170-4.380]
[1.221-2.734]

Model 3
Constant
Number of partners

-.721
.294

.099
.047

53.153
39.628

.000
.486
.000 1.341

[1.224-1.470]

.000
.002 1.480
.000 2.998
.115 1.403

[1.150-1.903]
[2.099-4.280]
[.921-2.139]

.778

Race (ref: White)
Hispanic
Black
Other

.392
1.098
.339

.128
.182
.215

40.360
9.300
36.488
2.483

Model 4
Constant
Number of partners

-.649
.247

.110
.056

34.659
19.667

.000
.523
.000 1.280

[1.148-1.427]

Race (ref: White)
Hispanic
Black
Other

-.413
1.060
.656

.279
.315
.356

18.132
2.183
11.360
3.398

.000
.140
.662
.001 2.886
.065 1.927

[.383-1.144]
[1.558-5.346]
[.959-3.872]

11.422
9.652
.020
.842

.010
.002 1.831
.888 1.024
.359
.893

[1.250-2.681]
[.735-1.428]
[.702-1.137]

Number of partners*race (ref: White)
Number of partners*Hispanic
.605
.195
Number of partners*Black
.024
.169
Number of partners*Other
-.113
.123
Note. OR = odds ratio. CI = confidence interval.
White race is the reference group.

In unadjusted models utilizing number of male sex partners in the past 12 months as a
predictor for STI screening, for every additional male sex partner a woman had in the last 12
months, odds of screening increased by a factor of 1.348 (95% CI: 1.232-1.474) (Model 1).
Logit(screening) = a + b1 (number of partners)
Logit(screening) = -.495 + .298 (number of partners)
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In unadjusted models, compared to White women, those who were Hispanic (OR: 1.415,
95% CI: 1.104-1.814) Black (OR: 3.083, 95% CI: 2.170-4.380), or Other race (OR:1.827, 95% CI:
1.221-2.734) had significantly higher odds of screening (Model 2).
Logit(screening) = a + b2 (Hispanic) + b2 (Black) + b2 (Other)
White Race: Logit(screening) = -.251
Hispanic Race: Logit(screening) = -.251 + .347
Black Race: Logit(screening) = -.251 + 1.126
Other Race: Logit(screening) = -.251 +.603
Main Effects Model. In adjusted models, controlling for number of male partners in the
last 12 months, women who identified as Hispanic or Black were significantly more likely to be
screened than White women, however there was no difference between White women and
women of Other race (Model 3). Controlling for race, the effect of number of sex partners in the
last 12 months on STI screening was slightly attenuated but remained significant with every
additionally sex partner increasing the odds of screening by a factor of 1.341 (95% CI: 1.2241.470).
Logit(screening) = a + b1 (number of partners) + b2 (Hispanic) + b2 (Black) + b2 (Other)
White Race: Logit(screening) = -.721 + .294 (number of partners)
Hispanic Race: Logit(screening) = -.329 + .294 (number of partners)
Black Race: Logit(screening) = .377 + .294 (number of partners)
Multiple or Other Race: Logit(screening) = -.382 + .294 (number of partners)
Main Effects and Interaction Model. When the interaction term was added to the model,
model fit significantly improved compared to the main effects model, X2(3)=15.347, p=.002). The
final model explained 7.3% to 9.8% of the variance in STI screening based on Cox and Snell
R2=.073 and Nagelkerke R2=.098, however these measured are not fully accurate explanations
of variance. Finally, a multiple logistic regression model was tested to investigate whether the
association between STI screening and number of sex partners depends on race. The two
predictors and the interaction were entered into a sequential, or hierarchical regression model.
These results indicate that number of sex partners and race were associated with STI screening
(Model 4). The interaction between number of partners and race was significant (p=.010),
suggesting that the effect of number of sex partners on STI screening differed by race. Simple
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slopes for the association between number of sex partners and STI screening were tested for
White, Hispanic, Black, and Multiple or Other race women. The simple slope tests revealed a
significant association between number of sex partners and STI screening among Hispanic
women (B=.605, SEB=.195, p=.002) but not among Black women (B=.024, SEB=.169, p=.888) or
Other race women (B=-.113, SEB=.123, p=.842).
Hypothesis Testing. Based on the results from the final model, we reject the null
hypothesis for Hypothesis 1 as Black women have higher rates of STI screening than White
woman in the main effects model. For Hypothesis 2, we reject the null as a higher number of
sexual partners was associated with higher rates of STI screening in the main effects model.
However, as noted in the above model, there was an interaction between race and number of
partners, suggesting that the influence of number of partners on STI screening varied by race.
While Black women receive the most STI screening with two partners or fewer, Hispanic women
were the most likely to receive STI screening with three or more sex partners. This is presented
graphically in Figure 7.
Logit(screening) = a + b1 (number of partners) + b2 (Hispanic) + b2 (Black) + b2 (Other) + b3
(Hispanic*number of partners) + b3 (Black*number of partners) + b3 (Other*number of partners)
White Race: Logit(screening) = -.649 +.247 (number of partners)
Hispanic Race: Logit(screening) = -1.062 + .852 (number of partners)
Black Race: Logit(screening) = .411 + .271 (number of partners)
Other Race: Logit(screening) = .007 + .134 (number of partners)
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Aim 2 Phase I: IDRG
Demographics of the sample included in this analysis are presented in Table 14.
Table 14. Frequencies of Demographic Characteristics in Aim 2, Phase I Analysis, (n=251; N
(%)).
N (%)
Race
Asian
22 (8.8)
Black or African American
32 (12.7)
White
172 (68.5)
Multiracial or Another Race
25 (10.0)
Ethnicity
Hispanic or Latina
56 (22.3)
Not Hispanic or Latina
195 (77.7)
Sexual Orientation
Straight/Heterosexual
207 (82.5)
Lesbian
7 (2.8)
Bisexual
25 (10.0)
Other
12 (4.8)
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Table 14 (Continued)
Relationship Status
Single, not dating
Single, dating or uncommitted relationship
Committed relationship/married
Health Insurance
Private insurance
Student health insurance
Medicaid
Other public insurance (Tricare, Indian Health Service)
No insurance
Unsure
Other
Degree Program
Bachelors (BS, BA)
Masters (MPH, MA, MS)
Doctorate Degree (PhD)
Professional Degree (MD, PharmD)
Other
International Student
International
Domestic
Campus Housing
On-campus
Off-campus
Housing Status
Family
Friends
Roommates
Significant Other/Partner
Alone
Campus Involvement
Sorority
Student Government
Athletics
Multicultural Organizations
Honor Society
Religious Organization
Professional organization
Community or Service Organization
Other
Not Involved
Oral Sex in the past 12 months
Yes
No
Anal Sex in the past 12 months
Yes
No
Condom use at last vaginal sex
Yes
No
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52 (20.7)
77 (28.2)
128 (51.0)
149 (59.4)
9 (3.6)
16 (6.4)
28 (11.2)
24 (9.6)
17 (6.8)
8 (3.2)
219 (87.3)
17 (6.8)
1 (0.4)
12 (4.8)
2 (0.8)
8 (3.2)
243 (96.8)
79 (31.5)
172 (68.5)
37 (14.7)
29 (11.6)
150 (59.8)
30 (12.0)
5 (2.0)
47 (18.7)
7 (2.8)
7 (2.8)
33 (13.1)
43 (17.1)
8 (3.2)
39 (15.5)
55 (26.3)
15 (6.0)
84 (33.5)
238 (95.6)
11 (4.4)
39 (16.4)
199 (83.6)
129 (52.0)
119 (48.0)

The majority of participants in this analysis were White (69%), not Hispanic (78%),
heterosexual (83%), in a committed relationship (51%), and had an average age of 20.4
(SD=1.67). Over 59% had private health insurance and 87% were enrolled in bachelor’s
programs. All women included in this analysis reported vaginal sex in the past 12 months, and
52% of women reported condom use at last vaginal sex. Almost 96% of participants reported oral
sex in the past 12 months and 16% reported anal sex in the past 12 months.
Online Resources and Apps. Results of use of online resources and apps are presented
in Table 15.
Table 15. Frequencies of Online Sources and Apps (n=251; N (%)).
N (%)
Online Sources*
Google or other search engine
WebMD
Government website
Non-profit organization
Other
Apps Used for SRH
Yes
No
Type of Apps*
Period tracker
Ovulation/Fertility tracker
Pill or birth control reminder
Apps describing symptoms or information about STIs
Apps to make decisions about birth control methods
Apps to find places to get an STI test or treatment
Apps to find places to get a birth control method or prescription
*Indicates responses were check all that apply.

232 (81.4)
160 (56.1)
158 (55.4)
148 (51.9)
5 (1.8)
69 (25.8)
198 (74.2)
62 (21.8)
21 (7.4)
22 (7.7)
6 (2.1)
4 (1.4)
5 (1.8)
2 (0.7)

When asked which online sources were used for SRH information, most (81%) reported using
Google or other search engines, however, over half of participants reported using WebMD,
government websites (such as the CDC or health departments), and non-profit organizations
(such as Planned Parenthood). In addition to these sources, 2% of participants listed other online
sources used for SRH information, including books, physicians, PubMed and scientific journals,
and USF Health brochures. A quarter of participants reported using apps as a source for SRH
information, and the most commonly used apps were period trackers (22%), birth control
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reminders (8%), and ovulation or fertility trackers (7%). Just 2% of those who used apps for SRH
information used apps that described symptoms of STIs or information about STIs, and less than
2% used apps in order to find places to be screened for STIs or receive STI treatment.
Table 16. Frequencies of Healthcare Utilization and Preferences for Student Health Services,
(n=251; N (%)).
N (%)
Source of SRH care in past year
Student Health
97 (34.0)
Off-campus
132 (46.3)
Did not seek care
70 (24.6)
How would your SHS clinic visit would change if technology
were incorporated to provide information?*
It would be much worse
8 (8.4)
It would be a little worse
7 (7.4)
It wouldn't change at all
37 (38.9)
It would be a little better
34 (35.8)
It would be much better
9 (9.5)
How helpful would a drop down list of types of appointments
when making your appointment online be if included on the SHS
website?
Very helpful
54 (56.8)
Helpful
35 (36.8)
Neither helpful or not helpful
6 (6.3)
Not very helpful
0 (0)
Not helpful at all
0 (0)
How helpful would a description of what to expect your during
visit be if included on the SHS website?*
Very helpful
49 (51.6)
Helpful
34 (35.8)
Neither helpful or not helpful
10 (10.5)
Not very helpful
0 (0)
Not helpful at all
2 (2.1)
How helpful would it be if relevant information, such as links to
websites or an informational video were provided to you through
an email?*
Very helpful
41 (43.6)
Helpful
40 (42.6)
Neither helpful or not helpful
11 (11.7)
Not very helpful
0 (0)
Not helpful at all
2 (2.1)
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Table 16 (Continued)
How helpful would it be if relevant information, such as links to
websites or an informational video were provided to you through
a text message?*
Very helpful
29 (30.9)
Helpful
32 (34)
Neither helpful or not helpful
22 (23.4)
Not very helpful
9 (9.6)
Not helpful at all
2 (2.1)
Which topics would be helpful if a frequently asked questions
(FAQ) page were developed for the SHS website? (Check all that
apply)*
Birth Control Methods
86 (30.2)
Types of STIs and Prevention
84 (29.5)
STI Testing
82 (28.8)
Pregnancy Testing
79 (27.7)
Other
7 (2.5)
Which topics would be helpful if an informational video was
developed for the SHS website? (Check all that apply)*
Birth control options
237 (83.2)
Getting tested for STDs
217 (76.1)
What to expect during well-woman visit
194 (68.1)
Common STDs among college students
190 (66.7)
Getting an IUD
163 (57.2)
Other
9 (3.2)
If this video were developed, where would you prefer to view the
video?*
On your phone
163 (57.2)
On a TV in the waiting room
148 (51.9)
At home
141 (49.5)
On an iPad in the waiting room
72 (25.3)
At a kiosk
21 (7.4)
*Item asked only of those who had visited Student Health Services in the past 12 months.
Healthcare at Student Health Services. In the past 12 months, 46% of participants
received SRH care off-campus, 25% did not seek SRH care, and a third of women received at
SRH care at Student Health Services (SHS) on campus (Table 16). Of those who received care
at SHS, 45% reported that their clinic visit would be a little better or much better if technology was
used to provide health information. Additionally, 94% of participants felt having a drop-down list
of types of appointments when scheduling would be very helpful/helpful; 87% felt that receiving a
description of what to expect during an appointment would be very helpful/helpful; and 86%
reported receiving information (such as links to websites) through email would be very
helpful/helpful, and 65% reported receiving this information via text would be very helpful/helpful.
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In regard to the SHS website, women felt that a frequently asked questions (FAQ) page including
information on types of STIs and prevention (30%) and STI screening (29%) would be helpful. If
an informational video were developed, 76% felt that a video describing STI testing (such as
procedures, when to get tested, wait time for results, what should you get tested for) would be
helpful, and 67% felt that a video describing the most common STIs among college students,
including symptoms, would be helpful. If this video were created, participants would watch this
video on their phones (57%), on a TV in the SHS waiting room (54%), or at home (50%).
Sources of STI Information. When asked where they would go for medical care for STIs,
a majority of participants reported they would go to SHS (54%), 33.3% would go off campus, 4.2%
would go “home”, 1.1% wouldn’t seek care, and 0.7% reported they would receive care from
another source. When asked to rank eight preferred sources of information on STI prevention or
screening, a clear trend emerged. Healthcare providers were listed as the most preferred source
of information (most preferred by 77.3%), followed by the internet (most preferred by 13.9%), and
college resources (most preferred by 3.6%); while ‘other’ was consistently ranked as the least
preferred source. The open-entry text box for participants to describe their ‘other’ sources
included “anything besides my parents”, Planned Parenthood, roommates, and website/apps.
The remaining sources and their respective ranks are presented in Table 17.
When considering the sources ranked as most preferred (ranked in the top three most
preferred), the trend was similar to the overall ranking. Healthcare provider was ranked in the top
three preferred sources by 95% of the sample, internet was ranked in the top three preferred
sources by 61%, and college resource was ranked in the top three preferred sources by 56%.
Students who listed college resource as most preferred source were asked to select the specific
resources they would utilize, which included Wellness Education (4%), health educators (4%),
pamphlets (3%), presentations (2%), and resident assistants (1%).
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Table 17. Distribution of Preference Rankings for Information Sources to Receive STI
Information (n=251; N (%))
First
Second Third Fourth Fifth Sixth Seventh Eighth
(Most Preferred)
(Least Preferred)
Healthcare
194
29
16
8
2
2
0
0
Provider
(77.3)
(11.6)
(6.4)
(3.2)
(0.8)
(0.8)
(0)
(0)
Internet
35
65
54
34
25
27
9
2
(13.9)
(25.9)
(21.5)
(13.5)
(10.0) (10.8)
(3.6)
(0.8)
College
9
85
47
33
24
45
8
0
Resource
(3.6)
(33.9)
(18.7)
(13.1)
(9.6) (17.9)
(3.2)
(0)
Friend
4
27
46
49
52
44
28
1
(1.6)
(10.8)
(18.3)
(19.5)
(20.7) (17.5)
(11.2)
(0.4)
Partner
3
15
29
55
73
49
26
1
(1.2)
(6.0)
(11.6)
(21.9)
(29.1) (19.5)
(10.4)
(0.4)
Family Member
5
18
25
29
48
46
65
15
(2.0)
(7.2)
(10.0)
(11.6)
(19.1) (18.3)
(25.9)
(6.0)
Classes
1
11
32
40
24
36
101
6
(0.4)
(4.4)
(12.7)
(15.9)
(9.6) (14.3)
(40.2)
(2.4)
Other
0
1
2
3
3
2
14
226
(0)
(0.4)
(0.8)
(1.2)
(1.2)
(0.8)
(5.6)
(79.3)
While the preferred sources of information were fairly consistent across demographics,
some specific differences were noted. A Kruskal-Wallis test was conducted to determine if there
were differences in ranking of these information by demographic variables. Hispanic and Latina
college women ranked family as significantly more preferred than those who were non-Hispanic,
X2(1)=5.968, p=.015; η2=0.021. Additionally, there were significant differences in the ranking of
other sources between those who lived on campus and those who lived off campus, with those
who lived on campus ranking other sources as significantly more preferred, X2(1)=10.496, p=.001;
η2=0.030 (Table 18). There were no differences in the distribution of ranking of the information
sources by race, sexual orientation, or housing status.
Relationship status was associated with significant differences in the ranking of friends
and family as information sources. In conservative Bonferroni-adjusted post-hoc tests, college
women who were single and not dating ranked friends as a significantly more preferred source
than those who were in a committed relationship, X2(1)=14.857, p<.000; η2=0.083. Similarly, those
who were single and dating ranked friends as a significantly more preferred source than those in
a committed relationship, X2(1)=6.967, p=.008; η2=0.035. Additionally, those who were single and
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dating ranked family as a significantly more preferred information source than those who were in
a committed relationship, X2(1)=7.860, p=.005; η2=0.039.
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Table 18. Mean Ranks of Information Sources, Compared by Demographic Factors (Kruskal-Wallis Tests), (n=251).
HCP
Internet College Friends Partners Family Classes Other
Overall Mean Ranking
7.59
5.70
5.42
4.54
4.26
3.73
3.54
1.22
Race
Asian (n=22)
7.68
5.73
4.82
4.55
4.23
4.50
3.45
1.05
Black (n=32)
7.69
6.22
5.66
4.09
4.13
3.38
3.63
1.22
White (n=172)
7.57
5.63
5.38
4.68
4.34
3.72
3.44
1.24
Multiracial/Other (n=25)
7.52
5.48
5.92
4.12
3.96
3.56
4.24
1.20
Kruskal-Wallis, df=3
1.404
3.151
6.684
5.558
1.698
4.873
4.762
1.095
p-value
.705
.369
.083
.135
.637
.181
.190
.778
η2
.003
.014
.023
.022
.008
.022
.020
.005
Ethnicity
Hispanic/Latina (n=56)
7.63
5.48
5.36
4.54
4.46
4.21*
3.27
1.05
Not Hispanic (n=195)
7.58
5.76
5.44
4.54
4.21
3.59*
3.62
1.27
Kruskal-Wallis, df=1
0.001
1.021
0.355
0.000
1.037
5.968
1.786
1.868
p-value
.972
.312
.551
.991
.308
.015
.181
.172
η2
.000
.004
.000
.000
.006
.021
.007
.012
Sexual Orientation
Heterosexual (n=207)
7.62
5.65
5.39
4.56
4.27
3.75
3.53
1.23
Lesbian (n=7)
7.00
6.29
5.71
4.29
4.71
3.00
4.00
1.00
Bisexual (n=25)
7.48
5.76
5.40
4.52
4.28
3.84
3.48
1.24
Another Orientation (n=11)
7.64
6.00
5.82
4.55
3.91
3.45
3.55
1.09
Kruskal-Wallis, df=3
1.684
1.223
1.002
0.116
1.524
1.672
0.747
1.932
p-value
.640
.747
.801
.990
.677
.643
.862
.587
η2
.014
.005
.004
.001
.006
.006
.002
.003
Campus Housing
On Campus (n=79)
7.66
5.56
5.47
4.59
4.06
3.99
3.24
1.43*
Off Campus (n=172)
7.56
5.76
5.40
4.51
4.35
3.61
3.68
1.12*
Kruskal-Wallis, df=1
0.510
0.750
0.009
0.199
2.409
1.762
3.183
10.496
p-value
.475
.386
.926
.656
.121
.184
.074
.001
η2
.003
.003
.000
.001
.009
.010
.014
.030
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Table 18 (Continued)
Relationship Status
Single, not dating (n=52)
Single, dating/uncommitted relationship (n=71)
Committed relationship or married (n=128)
Kruskal-Wallis, df=2
p-value
η2
Housing Status
Family (n=37)
Friends (n=29)
Roommates (n=150)
Significant Other (n=30)
Alone (n=5)
Kruskal-Wallis, df=4
p-value
η2
*indicates significance at p<0.05.

7.54
7.49
7.66
1.377
.502
.007

5.69
5.55
5.78
0.723
.697
.003

5.40
5.13
5.59
3.433
.180
.014

5.13*
4.79*
4.16*
16.708
.000
.066

3.96
4.11
4.47
5.214
.074
.024

3.71*
4.21*
3.47*
7.997
.018
.032

3.40
3.39
3.68
1.459
.482
.007

1.15
1.32
1.19
1.601
.449
.007

7.65
7.55
7.57
7.77
7.00
1.878
.758
.014

5.84
5.52
5.65
5.87
6.20
1.068
.899
.006

5.27
5.34
5.53
5.03
6.00
3.154
.532
.013

4.76
4.86
4.49
4.13
4.80
4.218
.377
.016

4.46
4.34
4.08
4.77
4.80
8.281
.082
.031

3.73
3.72
3.83
3.53
2.00
6.007
.199
.022

3.24
3.62
3.54
3.77
4.00
1.762
.779
.008

1.05
1.03
1.31
1.13
1.20
4.521
.340
.021
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Aim 2 Phase II: Primary Survey
The majority of participants in this analysis were women (96%), White (69%), not Hispanic
(76%), heterosexual (63%), undergraduate (96%), and had an average age of 20.01 (SD=1.44)
years. All participants included in this analysis reported oral sex in the past 12 months, 96%
reported vaginal sex in the past 12 months, and 27% reported anal sex in the past 12 months.
The average number of sex partners in the past 12 months was 2.80 (SD=2.62), and
approximately half of the sample reported being screened from chlamydia or gonorrhea in the
past 12 months. Demographics of the sample included in this analysis are presented in Table 19.
Table 19. Demographics of the Sample, Primary Survey Data Collection (n=92; N (%)).
N (%)
Gender Identity
Woman
Trans-Man
Race
White
Black or African American
Biracial, Multiracial, or Another Race
Ethnicity
Hispanic or Latino
Not Hispanic or Latino
Sexual Orientation
Heterosexual
Sexual Minority
Grade Level
Undergraduate Student
Graduate Student
International Student
International
Domestic
Oral Sex in the past 12 months
Yes
No
Vaginal Sex in the past 12 months
Yes
No
Anal Sex in the past 12 months
Yes
No
Screened for chlamydia or gonorrhea in the last 12 months
Yes
No
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88 (95.7)
4 (4.3)
63 (68.5)
12 (13.0)
17 (18.5)
22 (23.9)
70 (76.1)
58 (63.0)
34 (37.0)
88 (95.7)
4 (4.3)
4 (4.3)
88 (95.7)
92 (100.0)
0 (0.0)
88 (95.7)
4 (4.3)
25 (27.2)
67 (72.8)
44 (47.8)
48 (52.2)

Perceptions of Self-Sampling Methods and Individual Innovativeness. Individual
innovativeness scores range from 41 to 94 and the average innovativeness score was 69.12
(SD=9.01), indicating overall high innovativeness in this sample. The Cronbach’s Alpha for the
scale was .617. Overall, participants reported high willingness to adopt (M=7.91; SD=2.16), felt
this intervention addressed their healthcare needs (M=6.85; SD=2.35), would feel comfortable
using self-sampling (M=8.45; SD=1.94), and felt this method was acceptable (M=8.63; SD=1.84).
(Table 20). There were no significant differences in these outcomes by gender, screening status,
race, ethnicity, or sexual orientation.
Importance Variables.

Overall, when asked of their awareness knowledge of self-

sampling methods, most participants had not heard of this method (69%) and 5.4% were unsure
if they had heard of it. When asked to rank the importance of intervention characteristics when
deciding to use a method like this, participants ranked the low cost (M=4.54; SD=0.73), clear
instructions (M=4.46; SD=0.76), accuracy of the results (M=4.43; SD=0.82), knowledge of how
the self-sampling process works (SD=4.32; SD=0.91) and receipt of results through as secure
website (M=4.29; SD=0.96) as the most important factors influencing their decision-making. The
two items ranked least important were focused on interpersonal communication: you can talk to
someone who has used self-sampling before (M=3.21; SD=1.29) and you know other people who
have used self-sampling methods before (M=2.67; SD=1.22).
There were two areas of significant difference noted by demographic factors. The
importance of seeing the processes of how self-sampling works prior to using it was more
important to those who were previously screened compared to those who were not screened in
the past year, F(1, 91)=4.514, p=.036). Additionally, the importance of having someone to talk to
who has used self-sampling before was more important to those who were not Hispanic compared
to those who are Hispanic, F(1, 90)=4.138, p=.045 (Table 21).
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Table 20. Means of Willingness to Adopt, Compatibility, Comfort, Acceptability, Individual Innovativeness, and Importance Variables
Overall, by Gender and Screening Status (Mean (SD))
Overall
Gender
Screened
Woman
Trans-Man
Yes
No
n=92
n=88
n=4
n=44
n=48
Willingness to adopt
7.91 (2.16)
7.95 (2.16)
7.00 (2.16)
8.25 (1.70)
7.60 (2.48)
Address Healthcare Needs
6.85 (2.35)
6.80 (2.38)
8.00 (1.41)
7.14 (2.18)
6.58 (2.49)
Comfort
8.45 (1.94)
8.44 (1.95)
8.50 (1.92)
8.52 (1.81)
8.38 (2.07)
Acceptability
8.63 (1.84)
8.61 (1.87)
9.00 (1.16)
8.68 (1.70)
8.58 (1.99)
Individual Innovativeness
69.12 (9.01) 69.15 (8.97) 68.50 (11.48) 69.84 (9.42) 68.46 (8.67)
Relative Advantage
More privacy than doctor’s office
3.67 (1.21)
3.68 (1.12)
3.50 (1.29)
3.66 (1.22)
3.69 (1.22)
Don’t have to go to clinic
3.90 (1.09)
3.90 (1.21)
4.00 (0.00)
4.05 (0.94)
3.77 (1.21)
Don’t have to talk to provider first
3.55 (1.19)
3.53 (1.21)
4.00 (0.00)
3.68 (1.16)
3.44 (1.22)
Available for pick-up at a convenient location
4.26 (0.80)
4.28 (0.80)
3.75 (0.50)
4.34 (0.75)
4.19 (0.84)
Available for pick-up in a private area
3.62 (1.28)
3.66 (1.29)
2.75 (0.96)
3.59 (1.37)
3.65 (1.21)
Provides results directly to you rather than a clinic
4.02 (1.12)
4.05 (1.13)
3.50 (0.58)
4.14 (0.98)
3.92 (1.24)
Observability
Can see the process before you use it
4.01 (1.05)
4.01 (1.06)
4.00 (1.16)
4.25 (0.94)* 3.79 (1.11)*
Receive results through a secure website
4.29 (0.96)
4.30 (0.96)
4.25 (0.96)
4.39 (0.92)
4.21 (0.99)
Risk and Uncertainty
Accuracy of results
4.43 (0.82)
4.42 (0.86)
4.75 (0.50)
4.45 (0.89)
4.42 (0.79)
Complexity
Easy to use
4.22 (0.88)
4.23 (0.87)
4.00 (1.16)
4.30 (0.80)
4.15 (0.95)
Clear instructions
4.46 (0.76)
4.47 (0.76)
4.25 (0.96)
4.57 (0.59)
4.35 (0.89)
Communication Channels
Can talk to someone who has used self-sampling
3.21 (1.29)
3.25 (1.29)
2.25 (0.96)
3.25 (1.40)
3.17 (1.19)
before
Know people who have used self-sampling before
2.67 (1.22)
2.70 (1.22)
2.00 (1.16)
2.68 (1.33)
2.67 (1.14)
Procedural Knowledge
Know how the self-sampling process works
4.32 (0.91)
4.31 (0.93)
4.50 (0.58)
4.36 (0.94)
4.27 (0.89)
Design and Packaging
Not billed through your parent’s insurance
3.80 (1.33)
3.82 (1.34)
3.50 (1.29)
3.73 (1.45)
3.88 (1.21)
Low cost
4.54 (0.73)
4.53 (0.74)
4.75 (0.50)
4.61 (0.58)
4.48 (0.85)
Discreet Packaging
3.57 (1.29)
3.58 (1.28)
3.25 (1.50)
3.73 (1.26)
3.42 (1.30)
*Significant difference by screening status p<.05.
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Table 21. Means of Willingness to Adopt, Compatibility, Comfort, Acceptability, Individual Innovativeness, and Importance Variables
by Race, Ethnicity, and Sexual Orientation (Mean (SD))
Race
Ethnicity
Sexual Orientation
White
Black
Another
Hispanic
NonHeterosexual
Sexual
n=63
n=12
Race
n=22
Hispanic
n=58
Minority
n=17
n=70
n=34
Willingness to adopt
7.62 (2.29)
9.00 (1.48)
8.24 (1.82)
8.36 (2.36)
7.77 (2.09)
7.81 (2.28)
8.09 (1.94)
Address Healthcare Needs
6.70 (2.33)
7.08 (2.64)
7.24 (2.31)
7.05 (2.61)
6.79 (2.28)
6.62 (2.41)
7.24 (2.23)
Comfort
8.38 (2.00)
8.58 (2.07)
8.59 (1.70)
8.86 (2.30)
8.31 (1.81)
8.28 (2.14)
8.74 (1.52)
Acceptability
8.52 (1.96)
8.83 (1.75)
8.88 (1.50)
8.68 (1.30)
8.61 (1.70)
8.33 (2.07)
9.15 (1.23)
Individual Innovativeness
68.35 (9.28) 68.42 (9.45) 72.82 (7.02) 68.10 (9.28) 72.36 (7.40)
67.98 (9.75)
71.06 (7.32)
Relative Advantage
More privacy than doctor’s
3.52 (1.26)
4.00 (1.28)
4.00 (0.94)
4.05 (1.05)
3.56 (1.25)
3.69 (1.19)
3.65 (1.28)
office
Don’t have to go to clinic
3.81 (1.13)
4.50 (0.91)
3.82 (0.95)
3.95 (0.95)
3.89 (1.14)
3.83 (1.17)
4.03 (0.94)
Don’t have to talk to provider
3.54 (1.20)
3.83 (1.03)
3.41 (1.28)
3.45 (1.30)
3.59 (1.16)
3.53 (1.26)
3.59 (1.08)
first
Available for pick-up at a
4.21 (0.83)
4.42 (0.79)
4.35 (0.70)
4.23 (1.11)
4.27 (0.68)
4.29 (0.86)
4.21 (0.69)
convenient location
Available for pick-up in a
3.44 (4.08)
4.08 (0.90)
3.94 (1.39)
3.41 (1.44)
3.69 (1.23)
3.53 (1.34)
3.76 (1.18)
private area
Provides results directly to you
3.94 (1.18)
4.08 (1.08)
4.29 (0.92)
4.23 (1.11)
3.96 (1.12)
4.09 (1.17)
3.91 (1.03)
rather than a clinic
Observability
Can see the process of how it
3.97 (1.05)
4.25 (0.97)
4.00 (1.17)
4.00 (1.02)
4.01 (1.07)
3.98 (1.08)
4.06 (1.01)
works before you use it
Receive results through a
4.17 (1.06)
4.50 (0.67)
4.59 (0.62)
4.09 (1.07)
4.36 (0.92)
4.33 (1.02)
4.24 (0.86)
secure website
Risk and Uncertainty
Accuracy of results
4.41 (0.91)
4.50 (0.52)
4.47 (0.62)
4.27 (1.03)
4.49 (0.74)
4.40 (0.92)
4.50 (0.62)
Complexity
Easy to use
4.17 (0.96)
4.50 (0.67)
4.18 (0.64)
3.95 (1.09)
4.30 (0.79)
4.19 (0.95)
4.26 (0.75)
Clear instructions
4.38 (0.81)
4.67 (0.65)
4.59 (0.62)
4.23 (1.07)
4.53 (0.63)
4.43 (0.82)
4.50 (0.66)
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Table 21 (Continued)
Communication Channels
Can talk to someone who has
3.13 (1.34)
used self-sampling before
Know other people who have
2.63 (1.21)
used self-sampling before
Procedural Knowledge
Know how the self-sampling
4.22 (1.01)
process works
Design and Packaging
Not billed through your
3.63 (1.36)
parent’s insurance
Low cost
4.51 (0.78)
Discreet Packaging
3.40 (1.39)
*Significant difference by ethnicity p<.05

3.50 (1.31)

3.29 (1.11)

2.73 (1.12)*

3.36 (1.31)*

3.19 (1.37)

3.24 (1.16)

2.67 (1.61)

2.82 (1.02)

2.27 (0.99)

2.80 (1.27)

2.76 (1.30)

2.53 (1.08)

4.50 (0.67)

4.53 (0.62)

4.18 (1.05)

4.36 (0.87)

4.26 (1.04)

4.41 (0.66)

4.33 (0.99)

4.06 (1.35)

3.68 (1.32)

3.84 (1.34)

3.76 (1.32)

3.88 (1.37)

4.42 (0.79)
4.25 (0.87)

4.76 (0.44)
3.71 (0.99)

4.55 (0.96)
3.55 (1.37)

4.54 (0.65)
3.57 (1.27)

4.52 (0.80)
3.62 (1.30)

4.59 (0.61)
3.47 (1.29)
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Correlations. A Pearson's product-moment correlation was run to assess the relationship
between the four outcome variables and the importance variables (Table 22). Significant
correlations were noted between the outcome variables and a majority of the importance variable;
however, there were specific importance variables that did not show significant relationships. For
example, there was not significant correlation between willingness to adopt and: talking to
someone who has used self-sampling before, r(92)=.16, p=.136; knowing other people who have
used self-sampling before, r(92)=.05, p=.653; and that self-sampling is not billed through parent’s
insurance, r(92)=.14, p=.196. Similarly, these three importance variables were not correlated with
addressing healthcare needs, comfort, or acceptability. The main outcome variable, willingness
to adopt self-sampling methods, was positively correlated with a majority of the importance
variables. The strongest correlation was between willingness to adopt and don’t have to go to the
clinic, r(92)=.58, p<.001.
Table 22. Correlations Between the Outcome Variables of Willingness to Adopt, Addresses
Healthcare Needs, Comfort, Acceptability, and Importance Variables (n=92)
Outcome Variables
Willingness Address Comfort Acceptability
to Adopt
Needs
Importance Variables
More privacy than doctor’s office
.43
.21
.37
.35
Don’t have to go to clinic
.58
.29
.51
.50
Don’t have to talk to provider first
.43
.16
.38
.42
Available for pick-up at a convenient
.44
.26
.52
.52
location
Available for pick-up in a private area
.27
.10
.18
.25
Provides results directly to you
.36
.12
.32
.24
See the process before you use it
.24
.09
.15
.22
Receive results through a secure website
.45
.19
.38
.37
Accuracy of results
.38
.18
.39
.47
Easy to use
.33
.21
.29
.46
Clear instructions
.35
.19
.37
.47
Can talk to people who used self-sampling
.16
.19
-.06
.06
Know people who used self-sampling
.05
.03
-.07
.04
before
Know how the self-sampling process
.37
.18
.32
.42
works
Not billed through your parent’s insurance
.14
-.05
.14
.20
Low cost
.35
.12
.45
.47
Discreet Packaging
.22
.12
.14
.18
Note: Correlations ≥ .22 are significant at p<.05.
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Multiple Linear Regression. As several importance variables were intercorrelated, a
forward selection multiple linear regression was run to determine the significant importance
variables. Regression coefficients and standard errors for all four models can be found in Table
23. The first model was to predict willingness to adopt self-sampling methods by the importance
variables. The resulting multiple regression model included two variables, don’t have to go into
the clinic and it is available for pick-up at a convenient location, that statistically significantly
predicted willingness to adopt, F(2, 89)=28.121, p<.001, R 2=.39. Both variables added statistically
significantly to the prediction, p < .05.
Table 23. Summary of Forward Multiple Regression Models Predicting Willingness to Adopt,
Addresses Healthcare Needs, Comfort, and Acceptability.
Variable
b
SEb
b
Outcome is Willingness to Adopt
Intercept
1.375
.688
Don’t have to go to clinic
.950
.180
.480*
It is available for pick-up at a convenient location
.664
.246
.245*
Outcome is Addresses Healthcare Needs
Intercept
4.443
.883
Don’t have to go to clinic
.616
.218
.285*
Outcome is Comfort using Self-Sampling
Intercept
.355
1.099
Don’t have to go to clinic
.612
.158
.344*
It is available for pick-up at a convenient location
.664
.235
.273*
It is low cost
.632
.241
.238*
Outcome is Acceptability of Self-Sampling
Intercept
.833
1.048
Don’t have to go to clinic
.545
.151
.322*
It is low cost
.681
.230
.270*
It is available for pick-up at a convenient location
.605
.224
.261*
Note: *p <.05; b = unstandardized regression coefficient’ SEb: standard error of coefficient; b =
standardized coefficient.
Similarly, separate forward selection models were run to predict how much self-sampling
addresses healthcare needs, comfort using self-sampling methods, and acceptability of selfsampling methods. For addresses healthcare needs, the resulting multiple regression model
included one variable, don’t have to go into the clinic, that statistically significantly predicted
addresses healthcare needs, F(1, 90)=7.985, p=.006, R2=.08. For comfort using self-sampling,
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the resulting multiple regression model included three variables, available for pick-up in a
convenient location, don’t have to go into the clinic, and it is low cost, that statistically significantly
predicted comfort, F(3, 88)=21.718, p<.000, R 2=.43.
Finally, for acceptability of self-sampling, the resulting multiple regression model included
three variables, available for pick-up in a convenient location, don’t have to go into the clinic, and
it is low cost, that statistically significantly predicted acceptability, F(3, 88)=21.311, p<.000,
R2=.42.

Path Analysis. The influence of the three importance variables and comfort, acceptability,
and addressing healthcare needs were tested through path analysis by evaluating the contribution
of any path or combination of paths to the fit of this model. The hypothesized model (Figure 8)
shows the proposed paths, while Figure 9 shows the final model with the direct effects of each
variable. The final model showed good model fit (X2(5)=6.673, p=.246; CFI=.994, GFI=.981,
RMSEA=.0584, SRMR=.0578). Overall, this path analysis model explained about 55% of the
variance in willingness to adopt self-sampling methods in college women included in this sample.
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Table 24. Indirect, Direct, and Total Effects of Addresses Healthcare Needs, Comfort,
Acceptability, and Importance Variables on Willingness to Adopt
Don’t have to go to
Pick-up in
It is low cost
clinic
convenient location
Addresses Health Needs
.285 x .173 = .049
--Comfort
.357 x .258 = .092
.257 x .258 = .066 .244 x .258 = .063
Acceptability
.322 x .238 = .077
.261 x .238 = .062 .270 x .238 = .064
Sum
.218*
.128*
.127*
Direct Effects
Total
*Indicates significance at p<.05.

.288

--

--

.506

.128

.127

Four variables had significant (p<.05) direct effects on willingness to adopt (Table 24):
addresses healthcare needs (path coefficient=.173), comfort (.258), acceptability (.238), and don’t
have to visit the clinic (.288). The relationship between don’t have to go to the clinic and
willingness to adopt was also mediated by addresses healthcare needs (indirect effect = .049),
comfort (indirect effect = .092), and acceptability (indirect effect =.077). The total indirect effect of
don’t have to go to the clinic was .218, and combined the with direct effect, the total effect of this
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variable on the outcome was .506. Pick up at a convenient location was significantly mediated by
comfort (indirect effect = .066) and acceptability (.062) for a total effect of .128 on willingness to
adopt. It is low cost was significantly mediated by comfort (indirect effect = .063) and acceptability
(indirect effect = .064) for a total effect of .127 on willingness to adopt.
Sources of STI Information. When asked to rank eight preferred sources of information
on STI prevention or screening, a clear trend emerged. Healthcare providers were listed as the
most preferred source of information (most preferred by 56.5%), followed by the internet (most
preferred by 25.0%), and college resources and friends (most preferred by 6.5%); while ‘other’
was consistently ranked as the least preferred source. The open-entry text box for participants to
describe their ‘other’ sources included the clinic on campus, instructions that come with the test,
department on campus, email, and pamphlets. The remaining sources and their respective ranks
are presented in Table 25.
Table 25. Distribution of Preference Rankings for Information Sources to Receive Self-Sampling
information (n=92; N (%))
First Second Third Fourth Fifth
Sixth Seventh Eighth
(Most Preferred)
(Least Preferred)
Healthcare Provider
52
22
5
4
5
4
0
0
(56.5)
(23.9)
(5.4)
(4.3)
(5.4)
(4.3)
(0.0)
(0.0)
Internet
23
19
18
9
9
8
5
1
(25.0)
(20.7)
(19.6)
(9.8)
(9.8)
(8.7)
(5.4)
(1.1)
College Resource
6
26
39
9
10
10
2
0
(6.5)
(28.3)
(31.5)
(9.8)
(10.9) (10.9)
(2.2)
(0.0)
Friend
6
11
18
23
17
13
4
0
(6.5)
(12.0)
(19.6) (25.0) (18.5) (14.1)
(4.3)
(0.0)
Partner
3
9
12
27
22
14
5
0
(3.3)
(9.8)
(13.0) (29.3) (23.9) (15.2)
(5.4)
(0.0)
Family Member
1
2
5
11
20
13
33
7
(1.1)
(2.2)
(5.4)
(12.0) (21.7) (14.1)
(35.9)
(7.6)
Classes
0
2
5
9
7
29
35
5
(0.0)
(2.2)
(5.4)
(9.8)
(7.6) (31.5)
(38.0)
(5.4)
Other
1
1
0
0
2
1
8
79
(1.1)
(1.1)
(0.0)
(0.0)
(2.2)
(1.1)
(8.7)
(85.9)

When considering the sources ranked in the top three as most preferred, the trend was
similar to the overall ranking. Healthcare provider was ranked in the top three preferred sources
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by 86% of the sample, college resource was ranked in the top three preferred sources by 66%,
and internet was ranked in the top three preferred sources by 65%.
While the preferred sources of information were fairly consistent across demographics,
some specific differences were noted (Table 26). A Kruskal-Wallis test was conducted to
determine if there were differences in ranking of these information by demographic variables.
Participants who had received STI screening in the past 12 months ranked college resource as a
significantly more preferred source than those had not been screened, X2(1)=3.828, p=.050;
η2=0.024. Additionally, individual innovativeness influenced rankings. Those who were scored
lower on individual innovativeness ranked family as a significantly more preferred information
source than those who scored higher on individual innovativeness, X2(1)=5.189, p=.023;
η2=0.044. There were no differences in the distribution of ranking of the information sources by
ethnicity or sexual orientation.
Race was associated with significant differences in the ranking of partners and family as
information sources. In conservative Bonferroni-adjusted post-hoc tests, participants who were
White ranked partners as a significantly more preferred source than those who were Black
X2(1)=5.188, p=.023, η2=0.010. Similarly, those who were Another race ranked partners as a
significantly more preferred source than those who were Black X2(1)=9.277, p=.002, η2=0.007.
However, the difference between White and Other race participants was not significant,
X2(1)=1.835, p=.176. In regard to family as an information source, those who were White ranked
family as a significantly more preferred information source than those who were Other race
X2(1)=6.589, p=.010, η2=0.013. There were not significant differences between those who were
White and Black, X2(1)=0.068, p=.795, and those who were Black and Other race, X2(1)=3.242,
p=.072, on their ranking of family as an information source.
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Table 26. Mean Ranks of Information Sources, Compared by Demographic Factors (Kruskal-Wallis Tests).
HCP
Internet College Friends Partners Family Classes
Overall Mean Ranking
7.09
5.88
5.69
5.03
4.72
3.25
3.03
Race
White (n=63)
7.13
5.68
5.59
4.98
4.78*
3.48*
3.03
Black (n=12)
6.92
6.58
6.25
4.75
3.67*
3.25
3.50
Biracial, Multiracial or Another Race (n=17)
7.06
6.12
5.65
5.41
5.24*
2.41*
2.71
Kruskal-Wallis, df=2
2.408
3.318
1.649
1.774
8.808
6.820
1.515
p-value
.300
.190
.438
.412
.012
.033
.469
η2
.003
.028
.021
.016
.095
.069
.025
Ethnicity
Hispanic/Latina (n=22)
7.18
5.64
5.64
5.14
5.05
3.00
3.23
Not Hispanic (n=70)
7.06
5.96
5.70
5.00
4.61
3.33
2.97
Kruskal-Wallis, df=1
0.000
0.367
0.091
0.025
1.461
0.707
0.253
p-value
.984
.545
.763
.874
.227
.400
.615
η2
.001
.005
.000
.001
.016
.008
.006
Screening Status
Yes
7.30
5.52
5.93*
5.07
4.61
3.41
2.96
No
6.90
6.21
5.46*
5.00
4.81
3.10
3.10
Kruskal-Wallis, df=1
1.882
3.133
3.828
0.061
0.425
1.058
0.310
p-value
.170
.077
.050
.805
.514
.304
.578
η2
.020
.033
.024
.000
.005
.010
.003
Sexual Orientation
Heterosexual
7.12
5.93
5.59
5.04
4.57
3.48
3.00
Sexual Minority
7.03
5.79
5.85
5.03
4.97
2.85
3.09
Kruskal-Wallis, df=1
0.029
0.137
0.680
0.059
1.442
3.390
0.162
p-value
.864
.711
.409
.808
.230
.066
.687
η2
.001
.001
.007
.000
.018
.038
.001
Individual Innovativeness
Low Innovativeness
6.92
5.42
5.89
5.15
4.62
3.77*
2,92
High Innovativeness
7.15
6.06
5.61
4.99
4.76
3.05*
3.08
Kruskal-Wallis, df=1
0.635
1.581
0.646
0.025
0.420
5.189
1.034
p-value
.425
.209
.421
.874
.517
.023
.309
η2
.005
.023
.007
.002
.002
.044
.002
*indicates significance at p<0.05.
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Other
1.32
1.33
1.08
1.41
3.361
.163
.008
1.14
1.37
0.036
.850
.009
1.21
1.42
0.035
.851
.010
1.28
1.38
0.022
.883
.002
1.31
1.32
0.197
.657
.000

Aim 2 Phase III: Qualitative Interviews
All participants (n=24) were undergraduate and domestic students. The mean age was
19.5 (SD=1.06), with those who received screening being significantly older (M=20.3, SD=0.75)
than those who had not been screened (M=18.8, SD=0.83), t(22)=4.6450, p<.0001. The average
number of partners for participants was 2.7 (SD=2.44), however there was no significant
difference by screening status, t(22)=0.7204, p=.4789. Most participants were White and nonHispanic, but there was a wide representation of sexual orientations (Table 27). Additionally, over
half (n=13, 54.2%) were enrolled in health-related degrees such as nursing and biomedical
sciences.
Table 27. Frequencies and Bivariate Analyses of Interview Participant Demographics by
Screening Status, n=24.
Total Sample
Not Screened
Screened
(n=24)
(N=12)
(N=12)
Mean Age (SD)*
19.5 (1.06)
18.8 (0.83)
20.3 (0.75)
Mean Number of Partners (SD)
2.7 (2.44)
2.0 (2.59)
3.4 (2.15)
Race (%)
White
18 (75.0)
8 (66.6)
10 (83.3)
Black
2 (8.3)
2 (16.6)
0 (0.0)
Asian
2 (8.3)
1 (8.3)
1 (8.3)
Another Race
2 (8.3)
1 (8.3)
1 (8.3)
Ethnicity
Hispanic
4 (16.6)
2 (16.6)
2 (16.6)
Not Hispanic
20 (83.3)
10 (83.3)
10 (83.3)
Sexual Orientation
Heterosexual
12 (50.0)
3 (25.0)
9 (75.0)
Bisexual
8 (33.3)
5 (41.6)
3 (25.0)
Lesbian
1 (4.2)
1 (8.3)
0 (0.0)
Another Orientation
3 (12.5)
3 (25.0)
0 (0.0)
*Significant difference between not screened and screened at p<.05.
Awareness Knowledge
Participants were first asked their awareness knowledge of self-sampling methods prior
to completing the survey (Aim 2, Phase II). Most participants reported they had not heard of this
method, and they were then asked to give their first impression based on the description provided
in the survey and the introduction given prior to the interview. Overall, participants reported
favorable views to this method and it met an overall need for college women.
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“I didn't know it was a possibility. I was like, "That'd be cool if there was one," but I didn't know
one existed.” – Participant NS3, Not Screened
However, although the first impressions were generally positive, participants identified
their questions and concerns, and areas they would need more information before making a
decision. Participants often immediately responded positively but also mentioned their concerns.
Most concerns were about the process and understanding how the sample would be collected
and results would be given. Others reported more specific concerns, such as the need for
counseling when receiving results, or the concerns about contamination and safety.
“Yeah. I did have a couple questions about how people would learn about how to do it, and what
the exact methods would be and how you would send it in and everything. Just like the whole
process about like how it would kind of work.” – Participant S11, Screened
Participants also described parallels between self-sampling methods and other home
testing methods, and indicated their familiarity with other, similar tests such as pregnancy tests.
“It sounds like a pregnancy test.” – Participant NS9, Not Screened
Additionally, those who reported they had heard of this method before were asked the
source of their information, which were television advertisements or in a course in high school.
The few participants who had heard of self-sampling thought that it would be available in the future
and did not know that it was a current possibility.
“It was somewhere on TV. I'm pretty sure it fell through, but I heard it once at three in the
morning.” – Participant NS1, Not Screened
Design and Review of Kit
Following the discussion of awareness, a sample kit was reviewed by the participant and
a brief overview was given of the process in place through Eve Kit (Eve Medical, Canada). Once
handed the kit, participants reviewed it and described the parallels to other things the kit might
look like or be perceived as. This included a make-up palette, an ovulation kit, a Kleenex box, or
a genetic test.
“It looks like a makeup kit. That's kind of neat. You know those big eyeshadow palettes? It kind
of looks like that.” – Participant NS2, Not Screened
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“I think it's actually really pretty. And if you just look at the box, it doesn't look like something ...
People's eyes won't be drawn to it in a negative way. They'll just think, oh maybe it's a jewelry
box. Something like that. Or notepads or something.” – Participant NS6, Not Screened
In addition to the kit appearing to be something else less health-related, the kit and
packaging was also viewed as friends and less intimidating. This made participants feel
comfortable and less anxious about the process of self-sampling or STI screening in general.
“It looks safe. Oh that's cute. It looks like comfortable, especially the colors. Look, they put a
freaking butterfly in the background. This looks very easy to use. I could easily figure out how to
do this on my own.” – Participant NS4, Not Screened
“It is appealing. It's like aesthetically appealing. Yeah, I feel like if I was actually worried, if I had
an STD. If I had chlamydia or something and I opened this. It's like comforting almost. It's not
intimidating.” – Participant S1, Screened
Participants also identified areas for improvement, including the addition of statistics for
people using self-sampling to understand the severity of the infections. Participants also
described the need for the instructions in other languages like Spanish.
“I feel like there are quite a few other languages, particularly Spanish, especially in Florida. That
might need to be added.” – Participant NS10, Not Screened
Another area for improvement mentioned by three participants was reusability.
Participants asked if the device was reusable or could be reusable in the future. A positive was
that there was little waste associated with the use of the kit, as the kit was packaging in the
envelop in which it was mailed back, but participants were interested in reducing waste associated
with screening.
“I'm trying to be a lot more like an advocate for like the environment and stuff. And I wonder if
like maybe ... like if this device itself would be reusable or something, if there's like a way to
sterilize it and then return it maybe. And then maybe like the inset could be like disposable, so
like ... waste reducing, that'd be cool. I don't know if maybe that's how it actually works, but ...
Because obviously you'd want to sterilize it before testing again.” – Participant S11, Screened
Research Question 1
This section includes the results answers the research question from Aim 2 Phase III:
What are the influential innovation characteristics in the innovation-decision process? The
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Diffusion of Innovation (DOI) constructs, their definitions in this study, and the main themes for
each construct are presented in Table 28. The results are presented in order of salience.
Complexity
Following a first impression review of the kit, a description of the self-sampling process
was given, based on the design of the Eve Kit (Eve Medical, Canada). Participants were then
asked what about the process was easy and what was difficult. These results are presented in
two categories: behavioral complexity, which includes collecting the sample and following the
instructions within the kit; and process complexity, which includes the process of obtaining and
returning the kit and receiving results.
Behavioral Complexity. Based on the initial review of the kit, participants felt the sample
kit would be easy to use, straight-forward, and that collecting their own sample would be easy. It
was described as “foolproof” and felt that it was less involved than they expected. In addition to
their own perceptions, participants felt that other college women would find the self-collection
simple as well. Some participants described that although the behavior was not complex,
emotional responses might play a role in the utilization of the kit. Participants described that the
process of deciding to be screening was more complex than actually utilizing self-sampling
methods.
“The person using it would need to get over any nerves they might have about it. Like oh, I'm
doing this on myself. But I don't think it's something that comes from the product itself being
difficult.” – Participant NS11, Not Screened
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Table 28. Summary of the Qualitative Results of Aim 2 Phase III by DOI Construct.
DOI Construct
Operationalized in this Study
Themes
Complexity
Behavioral Complexity: How easy it is to collect a
• Instructions clear
self-sample
• Packaging simple
• Few steps and short time commitment
Process Complexity: How easy is the process of
• Receiving results easy
screening using self-sampling methods (pick-up and • Process similar to online shopping
drop-off the kit and then receive results)
• Few steps and short time commitment
• Desire for immediate results (point-of-care testing)
Adaptability/Innovation The modifications or adaptations to the process to
• Pick-up on campus rather than mail
Design
make the self-sampling methods acceptable and
• Privacy concerns with pick-up on campus
compatible for college women
• Drop-off on campus rather than mail
• Options for students with disabilities
Risk and Uncertainty
Behavioral Risks and Uncertainty: The potential
• Concerns of collecting sample incorrectly
risks associated with collecting a self-sample
• Receiving inconclusive results, recommended indicator
• Injury or irritation
Process Risks and Uncertainty: The potential risks
• Parental perceptions
associated with the process of screening using self- • Billing through parent’s insurance
sampling methods (pick-up and drop-off the kit and
• Tampering and contamination
then receive results)
• Privacy when using at home
• Accuracy of results
Relative Advantage
The advantages of using self-sampling methods of
• Do not have to see a healthcare provider
screening compared to traditional, in-clinic methods • More comfortable than clinic setting
of screening
• Convenient
• Reduce scheduling and transportation issues
• Increased privacy
Compatibility
Behavioral Compatibility: The fit of collecting a self• Familiar
sample with the values, norms, and practices of
• Similar to other behaviors (tampon use)
college women
Process Compatibility: The fit of the process of
• Similar to other university resources
screening using self-sampling methods with the
• Compatible with busy schedule
values, norms, and practices of college women
• Private
• Easy to use
• Cost
• No clinic visit required
• Compatible with cultural needs
• Need for knowledge about STI screening
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Table 28 (Continued)
Opinion Leaders

People who are well-respected and influential in the
college social setting or influential to college women
outside of the college setting

Communication
Channels and
Information Sources

Mass Media Channels and Sources: large scale
sources to convey awareness knowledge of selfsampling methods

Interpersonal Channels and Sources: interpersonal
sources to convey awareness knowledge or
subjective evaluation of self-sampling methods

Adopter Categories

More Likely to Adopt: People who may be
innovators or early adopters

Less Likely to Adopt: People who may be within the
late majority or laggards
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Student Leaders
Sex partners
Healthcare providers
Celebrities who are politically active
Celebrities who have sexual content
Orientation
University-required education modules
Counseling center/Mental health providers
The internet
Social media
Mass email
Print media
Resident Assistants
Peers
Friends
Sex Partners
Professors
Open and social
Extroverted
Confident
Less likely to be embarrassed
Less fearful of judgment
Introverted
Religious or sheltered students
Those involved in risky behaviors
Those studying in fields related to medicine
Those without health insurance
Those who mistrust healthcare providers
Sorority women
More concerned with stigma/judgment
Those in denial of risk
Religious students, those in religious housing
Those who are willing to be screened at the clinic
Those who are at lower risk – in relationships
Those involved in other risky behaviors
Less involved in campus life

Table 28 (Continued)
Social System

Social Environmental: Norms that define the college
social structures and patterns of communication
related to self-sampling methods

Physical Environment: Norms associated with the
college’s physical structures related to self-sampling
methods
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Experimentation
Hook-up culture
Gendered nature of STIs and sexuality
Judgment from men or potential sex partners
Living with roommates
Setting as health-focused
University’s reputation
Open and accepting culture
Similar to other college resources
Sexual assault and counseling
Location of university in the South
Compact campus design
Parking
Safety
Expanded/spread out campus design
Residence Halls

Complexity of Instructions. Participants specifically spoke about the instructions
provided in the kit that described how to properly collect their sample and described that they liked
the pictures and visuals rather than written instructions. Participants also described that the visual
instructions helped to reduce some of the anxiety and fear association with screening. Participants
identified the visual nature of the packaging, the instructions, and the pictures used in the
instructions as an important element and liked the step-by-step nature of the instructions and felt
they were easy to follow. Participants also felt that that the combination of written instructions and
visual images was helpful when describing the process of self-sampling. However, if the
participants were concerned about their understanding of the visual instructions, they would
confirm with the written instructions.
“The parts I didn't understand on the pictures, I'd read it and it told me. So the pictures were
obviously very obvious what everything is, which makes sense, because people need that. After
that, you can just read it to make sure you know exactly what's going on.” – Participant NS4,
Not Screened
Without prompting, many participants opened the package and actually walked through
the instructions to determine their perceptions.
“Oh! It turns up. That's really exciting. Is there anything-okay, let's see. You would take off the
thing and then hold the blue part, and then slide your legs apart. Okay, alright, and then do like
so. Oh! Okay. Yes. Oh, so you don't turn this part up first. You keep this part in and then you
insert it in the-I see. Interesting.” – Participant NS1, Not Screened
Complexity of Packaging. Aside from the instructions using pictures to describe the
collection of a self-sample, participants discussed the swab device and felt that it would be simple
to use, as it was just one item rather than multiple items. However, there was some confusion
about why there was only one swab or device in the kit, as some participants felt that because it
tested for two infections, there should be two swabs.
“I thought it was one for one, like one for gonorrhea and then for one for chlamydia. I didn't think
it was two at one. Right, yeah. I thought it was one device for each one. I don't know. For some
reason but...” – Participant S2, Screened
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Steps in Behavior. Participants were also asked about the number of steps required to
collect their self-sample and follow the instructions. Participants felt it was clearly described and
broken into manageable steps and was the amount of steps they expected.
“I feel like it's about the amount of steps I expected. I didn't expect it to be just put it in take it out
and send it, and I didn't expect it to be some 50 step process. I feel this is really easy.” –
Participant NS7, Not Screened
When asked about their comfort following the instructions and the length of time the selfcollection process would take, participants felt this was an easy process and would take a short
amount of time, such as a matter of minutes, however, when collecting their sample for the first
time, the process might take a bit longer.
“To use the product? No. A matter of minutes. At most, maybe half an hour to an hour from
picking up the package- Rip it open, figure out what the heck to do with it. Or if I were in a rather
anxious or stimulated state, it might take me a few minutes to figure out what direction I'm
twisting the thing. But wouldn't take me very long.” – Participant NS2, Not Screened
Participants also felt there were similarities between self-collected samples and other
behaviors they currently participate in, such as using tampons or Diva cups.
“I mean, honestly, I view it as kind of like inserting a tampon except you have a little brush on
the end. I mean, it's not really, it's not large at all. It's not threatening in any way.” – Participant
S3, Screened
Additionally, participants described specific mechanisms they would like included to
reduce the complexity of the behavior, such as video tutorials and discussed the possibility of
developing apps.
“I think that would be helpful. Like say if they had a website or something you could go to that
would provide greater information if you're concerned about whether or not it's being done
properly but I think that would be a good addition.” – Participant S6, Screened
Process Complexity
Complexity of Receiving Results. When asked about the steps involved the proposed
process of ordering the kit to receiving results, participants felt the number of steps was
reasonable and in line with what they were expecting. Participants also compared the number of
steps required for this process to the process of visiting a healthcare provider for screening and
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felt that it was less. Because the process of using sample kit was presented and included
requesting a kit online and receipt of screening results online, participants discussed their strong
preference for receiving their results online, via text or email, rather than via phone. Phone calls
were described as inconvenient, not timely, and less private, specifically when regarding a
sensitive topic like STI screening results. Additionally, text messages or emails were viewed as
more convenient and normalized than phone calls.
“I find it easy to just get it online. I don't have to go anywhere. Like, I've checked it while I'm at
school, like I log in and I'm like, ‘Oh, there it is. Okay.’” – Participant S12, Screened
“First of all, it's 2018, no one answers their phone anymore unless it's like your parents or
grandparents or job. I don't even answer my work calls. I stare at it and then call them back later
and I'm like, what do you want?” – Participant NS7, Not Screened
In addition to text messages and emails being more convenient, they were also viewed as
more private, less stigmatizing, and less embarrassing that other forms of communication.
Additionally, receiving results online fits within college women’s schedule and allows them to
receive their results on their own time. Participants were also familiar with receiving results online
because this described process also paralleled one familiar to students, which is often used at
provider’s offices to communicate health results.
“That's very similar to my own doctor's process of it's a log-in account. When you go to the
doctor, you get tested and then ... depending on when you go it will take X amount of time. You
log back in, you see your results. So it's very similar to how my doctor does it.” – Participant
S12, Screened
The benefits of having the results stored online were discussed. Participants valued the
ability to log in and monitor their results over time, and they also viewed this as a storage system
to keep track of their health history. However, some participants preferred calls to receiving their
results online due to the social support and resources provided through the phone call.
Participants also discussed wanting to receive a phone call if their results were positive, as they
may need to determine and think about their next steps and treatment options.
“It's a little concerning that it's online that you're viewing the results. Just because I might want
to call, as an option for a call maybe. That if I'm starting to freak out, then I can have counseling.
I don't want to call in, I'd rather have them call me, and contact me. But, I don't want to wait for a
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call, that's the only thing. I don't want to wait for a call if I'm negative, or anything like that. Like,
negative, or positive, I don't want my results over that. I just want someone to call me, and
reassure me, ‘Okay, this is where you go from here.’” – Participant NS3, Not Screened
Time for Mailing and Results. Participants described the potential process, as used with
Eve Kit, as private based on the packaging in which the kit arrives through the mail. Participants
felt this packaging, without labels or information that would identify this as an STI kit, would be
discreet and not noticed by parents or roommates. Additionally, the packaging was viewed as
non-threatening and discreet. Participants reported comfort with the process of ordering,
receiving, and return their self-collected sample based on similarities between the sampling kit
process and online shopping, such as Amazon, or the process used for DNA tests.
“The process itself, mailing it back, seems pretty easy as well. You just drop it in the box. You
don't have to worry, really. You don't have to worry about any of that lab stuff. You just get your
stuff at the end. It's almost like online shopping, really. You put in what you want, and then it
comes to you.” – Participant NS1, Not Screened
Additionally, participants mentioned some areas for improvement. Many described an
extra level of security they would prefer by receiving a text alert that their results were ready but
requesting logging into a website to view their results. Some participants described an app that
could be used with the kit to remind participants when their results are ready or when it was time
to be screened again.
“I also feel like everyone's so connected to the internet, if they even made an app people would
love it. Because you could be like, the app, it reminds you "Hey, your results are ready" "Hey,
it's time for your yearly screening" or it gives you little tips about it or everyone just has access
to the website, they're down with a smart phone.” – Participant NS7, Not Screened
Some participants mentioned an area for improvement was to test and immediately
receive their results at home, called point-of-care testing. Participants questioned why the test
and the results could not be reported at home, as with a pregnancy test.
“If somehow you could get the results at home without sending it anywhere. I don't know if that's
something that would be possible.” – Participant S8, Screened
“I was under the impression for some reason that it was more like a pregnancy test where you
give it time, and it just tells you.” – Participant NS10, Not Screened
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Adaptability/Innovation Design
After reviewing the kit, the process, and the complexity of the behavior and the process,
participants were asked to consider the process and how it might need to be changed to fit the
college setting.
Adaptability of the Pick-Up Process. Some participants felt the description of the
proposed process was compatible and the process would not need to be changed to meet the
needs of the college setting. However, participants did mention concerns with the mailing process
and felt that mailing things on a college campus was not private because peers and other students
work in the mailing center, and therefore may see the mail deliveries. They identified this as a
potential area for adaptation. Another recommendation to improve the process for a college
campus was to offer both mail options and other pick up options. This potential adaptation would
meet the needs of college women and reduce the time-associated barriers. Having both of these
options would reduce the burden on students who may have barriers, such as transportation
issues or privacy concerns, and give them more options for screening.
“So I feel like if they had both options, people would be really willing to do it and then word
would get around really quick and it would be like, ‘Well, you don't want to get tested but you
can just order it and do it whenever you're just not doing anything at home.’” – Participant NS12,
Not Screened
“I feel like you could pick it up maybe. Because I feel like some people might not want to get it
by mail, but I feel like that's also another thing that should be an option, like you could either
pick it up or get it by mail.” – Participant S11, Screened
Overall, participants identified their preference for picking up the kit somewhere on
campus rather than mailing.
“If there was on hand on certain locations that we had access to, that'd be good.” – Participant
NS3, Not Screened
Similarly, some described being able to pick-up the kit on campus as beneficial to students
who lived on campus, but not to those who lived off campus. Others described the pick-up process
as eliminating a barrier that exists with mailing kits across campus and felt that students who were

131

going to be screened would be willing to make a trip to pick-up the kit. Participants also felt that
the flexibility and convenience of the pick-up process would be beneficial.
“I think it would also be convenient to just pick it up and then put in your backpack and then do it
later. It depends but that flexibility would be nice, being able to do it there.” – Participant NS9,
Not Screened
Participants who discussed their preference for pick-up rather than mailing were also
asked the specific on campus sites they felt would be acceptable for the kit. Most students
identified USF Health or Student Health Services. Student Health was viewed as an acceptable
site as it is open regular hours and would eliminate the time barrier associated with mailing.
Student Health Services (SHS) was also described as a convenient location on campus that
would allow for students to pick-up the kit without going out of their way. Also, students described
SHS providing some anonymity by allowing them to disguise the reason for their visit.
“I think either connecting it to the student health services building or maybe somewhere more
prominent on campus, somewhere where it would just be easily accessible. It's not like
somewhere hidden away or something.” – Participant S6, Screened
“For us, at least at this campus, I think it's good because the Student Health primary and the
gynecologist there so nobody would really know if you're there for the primary or the
gynecologist, they wouldn't really know. You could be there just because you have a cold or
something.” – Participant S9, Screened
The Wellness Center and the Bulls Pharmacy were also mentioned as specific locations
that would be willing to pick-up a kit. The on-campus pharmacy was often described as accessible.
Students also described pick-up from off-campus pharmacies, such as CVS or Walgreens, due
to the time constraints with the Bulls Pharmacy and to reduce the wait time associated with
mailing.
“Well first of all the pharmacy on campus isn't open that many hours. It's only open in the middle
of the day, which could be a little scary. So I think an off-campus pharmacy would be better or
directly from Student Health Services because you definitely feel like that's more anonymous.” –
Participant S8, Screened
The Wellness Center was viewed as a site because of the other resources they offer, such
as condoms and tampons. Students were concerned about having to speak to someone to
request a kit, rather than walking in and taking one. It was also described as a health-related place
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and therefore seen as an appropriate location for pick-up on campus. Although the Wellness
Center was listed as a potential site for pick up, there were concerns mentioned with this site.
Because of the marketing of the Wellness Center and the other resources they offer, such as
massage chairs, might be less private than they would prefer. Students also discussed running
into someone they may know, due to the more social aspect of the Wellness center.
“You might run into someone from college. I feel like Student Health has massage chairs and
stuff, so some people just go ... Someone people might not just go for health reasons. I know
my friends go there to get massages. I don't want to run into...” – Participant NS5, Not Screened
“I know we have the little thing in the MSC that's the Student Services and there's condoms, you
can sit down and massage and stuff but I know a lot of people wouldn't really want to go there
because people will watch them grab 10 condoms you know? So they'd rather go to Student
Health and while they're there doing their checkup grab a few condoms. I definitely always
heard jokes about oh, I was in the MSC and I saw somebody grab 10 condoms, that's so funny.
You know things like that. Yeah. People totally do. I don't think most people don't care that
much but is kind of like you notice it. You see it because it's right in the public.” – Participant S9,
Screened
Adaptability of Drop-off Process. While some participants did not prefer the idea of
having the kit delivered through mail, the drop-off, or returning the kit to the lab for screening, was
viewed differently. Once the sample was collected, participants felt that returning the kit in the
mail was acceptable. However, the drop-off boxes would need to be private and conveniently
located on campus. Some students felt that their preference would be to drop their sample off at
SHS to complete the process more quickly.
“Something that they can maybe have is ... I feel like to send it in to student health services, if
that's where it would be tested, or anywhere, it would be a big hassle to package it and give it
back to the people and all that. But student health services are right in the middle of campus, so
they can literally just have it in the envelope again and just put it in a slip there or something.
Maybe a box. And then it's just sent back.” – Participant NS12, Not Screened
In addition to mail and general drop off and SHS, participants described an idea of a “dropoff” box, similar to a library book return, where they would want to deposit their kit once the sample
was collected. This box would allow for drop-off, but participants felt it would also protect their
privacy. Using the “drop box” for returning the sample was seen as convenient and compatible
with the daily lives of students.
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“A little box, like do you know the library return boxes type thing where you just drop it in and
then once you close the gate, you open the gate again, it's not there. Something like that. That
way there's no names attached. There's no chance that somebody could reach in, grab
someone else's box and go, ‘Oh look.’” – Participant NS2, Not Screened
Although participants identified the drop box as acceptable, however many added
qualifications that would add to the perceived safety of the drop box. One student felt it was
important that the drop box is safe, supervised, and that samples are collected regularly.
Participants also identified the importance of having the drop box indoors for another added layer
of privacy and discretion, but also to prevent other items from being discarded in the drop box.
Additionally, students viewed the drop box preferable because it wouldn’t involve having a
conversation with anyone.
“I think a drop box would be good, especially for people that might not even want to put it in the
mailbox. Like a drop box would be convenient because you could just put it in there. And also,
you wouldn't have to talk to anybody, you just put it in the drop box.” – Participant S11,
Screened
Aside from the drop box, students described other innovative drop off methods that could
be developed, such as dropping the kit off at pharmacy as you would with another prescription.
However, one student noted that this may involve conversing with someone, which may be a
barrier. Others were less invested in specific spots for drop-off but felt that the sites that were
chosen for pick-up should also be designated as drop-off sites for consistency. Finally, if dropping
off on campus, participants felt that the people who are receiving it should be HIPPA trained or
know how to manage the process discretely.
“If it's in the pharmacy, you could say put it behind the counter. So, maybe you would talk to the
pharmacist and say I have this for you to drop off but then that would put the issue of the
pharmacist being the intermediary, which in that case maybe the mail in would be more an
appropriate route for you if you are having that issue of I don't want anybody to see me do this
and there's like the psychological aspect of it, maybe just the mail in portion would be better for
you.” – Participant S6, Screened
“I think probably the best place would be the medical, the Student Health services. It's the most
because of HIPPA and stuff like that and because there are, it's legit. People won't be able to
really talk about much. Only people that see you not even then… they're by law, more legit I
guess. – Participant S9, Screened
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After discussing pick-up and drop-off locations for the kit on the campus, a few students
described their preference for picking up the kit, collecting their sample, and dropping off the kit
in one location, such as a bathroom. The bathrooms that were discussed the most were dormitory
restrooms, the library, and bathrooms in the Marshall Center. However, some students identified
issues with this process, such as the lack of privacy, and if it was obvious that they were collecting
their sample.
“That'd be so much faster than having to walk all over the place. Maybe if there was a bathroom
nearby, just during class.” – Participant NS4, Not Screened
“I mean, you're in the stall. Then you just stick it in the box and leave. If you're really concerned,
you could wait until people leave the bathroom. It's not like it's a situation where there's always
someone in the bathroom, necessarily. So, if you go at the right time during the day, you could
just be in there alone, drop it in, and leave”. – Participant NS10, Not Screened
Others stated they preferred a location that made the kit seems more reputable, where it
was stored with other health-related materials. Participants viewed collecting their sample in the
restroom as convenient but described the “real benefit” to a self-collected sample was the option
to have it sent you to your house and collect the sample there. Overall, perceptions of offering
kits in public bathrooms were negative, mainly due to concerns with cleanliness and comfort.
“Well, like testing themselves in the bathroom. Picking one of these up there. What's really the
difference of doing that than just going to the doctor without all the paperwork. I get that's more
practical. You get what I'm saying? I think the real benefit is being able to get it sent to your
house or something. I think that's definitely would be the best benefit.” – Participant S1,
Screened
“I feel like although it's a good idea, people might not be as comfortable doing it in a public
restroom. They might want to do it more from the comfort of their own restroom. I know, me,
personally, I wouldn't want to sit on a toilet seat and be finagling everything up in there. I know I
would be more comfortable if I took it back to my own setting and do it there. You never know,
some people might be more comfortable with that and might actually. I just know me,
personally. I probably wouldn't.” – Participant S3, Screened
Adaptability for Students with Disabilities. While most of the conversation and themes
emerging about the adaptability of the kit focused on the process of pick-up and drop-off, some
students identified that the kit should be modified to fit the needs of other students. This included
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the addition of braille options or having this kit available at the Disability Services office on
campus.
“I'm not sure or having in a braille option like at the Disability Services.” – Participant NS9, Not
Screened
“Maybe difficult for people with disabilities, but I feel like if you're in a situation where you can't
do something like this, then you're just going to have to do the doctor visits, kind of a thing.” –
Participant NS10, Not Screened
Risk and Uncertainty
Participants were asked to identify any potential issues or problems someone may have
when using self-sampling. Because of the differentiation between the behavior and the process
of self-sampling, the results of this theme are divided into issues with the behavior of self-sampling
(specific to collecting the sample) and issues with the process of self-sampling (picking up or
dropping off their kit).
Behavioral Risks and Uncertainty
Participants described their concerns with the behavior of self-sampling and these
concerns included collection the sample incorrectly, receipt of inconclusive results because of
incorrect sample collection, the process of repeating the process if the sample was collected
incorrectly.
Collecting the Sample Incorrectly. Overall, the most salient concern was collecting the
sample incorrectly. Although participants felt that there was little way to collect the sample
incorrectly, they still voiced concerns. Participants also described their specific concerns about
collecting their sample wrong. Participants mentioned that they were concerns about putting the
device in the wrong way or into the wrong place.
“People mess up tampons all the time, and tampons are relatively simple to use. So when you
introduce a new technology, and they're like, "Oh, no! I'm gonna mess it up." Then because they
think it, self-fulfilling prophecy, they do mess it up. That's a whole thing.” – Participant NS1, Not
Screened
Also, participants expressed their concern that some people may not be able to follow the
instructions as they should. Some felt that they didn’t fully read the instructions for sampling, so
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other users of self-sampling methods may not as well. Others said before reading the instructions,
they would be concerned if she collected her sample correctly, but after seeing the instructions,
they felt she could accurately collect their sample.
“At first before I saw it, I would be like I don't know if I would do it right or not. And I would want
to make sure I was doing it right. But seeing how easy it was, I know I would do it right.” –
Participant S5, Screened
Other participants echoed this sentiment, saying that although the instructions were
clear, people might skip steps and jump ahead.
“They might not do it accurately. People have a knack for not following directions correctly, or
not reading the directions because they think they know how to do it.” – Participant NS12, Not
Screened
“If they didn't follow the instructions step-by-step. Some people like to jump the gun and just
be like, ‘Oh, I can wing it, I don't need to read any of this.’” – Participant S3, Screened
Inconclusive Results. Similar to this, one participant said that collecting a sample
incorrectly could lead to inconclusive results. Participants were concerned that they would not
know that they had collected their sample incorrectly until their results came back “inconclusive.”
Many felt that this would lengthen the time that it took to receive her results or receive accurate
results at all.
“The only thing I can see someone being scared of is not knowing if they're doing it right, if that
makes any sense, or let's say they get a result and it's not a result, like it was N/A kind of deal. It
didn't work. The only thing maybe is if someone doesn't do it right, then like I said, that they'll
either a false reading or no reading at all.” – Participant S2, Screened
While participants identified the possibilities of collecting their sample wrong or receiving
inconclusive results, they also presented methods that could be used to reduce these errors. One
participant described including a statement in the instructions saying that it’s hard to do incorrectly
or that many people get it right on the first time would reduce some of the concern. In addition to
including a statement in the instructions so they would know what to expect beforehand,
participants also described the process of receiving a replacement device to re-collect their
sample. However, with this, it was important to participants that the second device was free since
the mistake was not their fault.
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“But I don't know, maybe in the instructions if it says like, “It's really hard to do wrong,” or
somewhere it says that, then I won't really think twice. It would be like, “Okay, well they'll email
me or whatever if it goes wrong,” or they needed me to do it again or something, like just saying,
“Inconclusive.” You know?” – Participant NS9, Not Screened
“Will they issue a new one for free or how does that work? Just because I feel bad for someone
who paid for it and actually want to know and then made a small mistake and then it didn't work
for them.” – Participant S2, Screened
Participants also described another method to reduce the possibilities of incorrectly
collected samples. Many participants described the need for an indicator in the device. In a similar
vein, participants described a specific color-changing indicator, like what exists with a pregnancy
test, to confirm that the sample was correctly collected.
“I think it'd be cool if like it had like, you know like port-a-potties how it's like red if it's locked and
then if you close it, oh no, no. If you close it, it's red. And then if it's open it's green. So, maybe
like something on it, so, when it's twisted inside I guess, it turns a color on the outside. I don't
know how complicated that'd be to make.” – Participant S10, Screened
Other Risks. Finally, participants identified other issues that may arise when collecting
their same. Participants described that some people using the device might injury themselves or
cause themselves pain. Participants described the possibility or allergies or irritation if people are
sensitive.
“I guess they might hurt themselves if they just push too far or something like that. That should
be pretty minimal.” – Participant S9, Screened
“I don't know what it's made of exactly, but maybe irritation, if somebody's sensitive. I know
there's sensitivity to latex kind of a thing, so you have to get a certain kind of condom.” –
Participant NS10, Not Screened
Process Risks and Uncertainty
Similar to the behavior of collecting the sample, participants reported risks and uncertainty
regarding the process of receiving the kit, dropping off the kit, and receiving results.
Parental Perceptions. A salient theme was concern about parent’s perceptions. Most
reported that they would try to keep information about the STI screening and sexual behaviors
from their parents. Participants from different cultures discussed the need to keep issues like this
private because of the assumptions that would be made about them.
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“Yeah, because I feel like most Indian parents are conservative, so they'd definitely get in
trouble if they found out something like this. Like, you were even testing, so what have you
done? So, for major privacy reasons. I don't think it's just Indian kids. I think other cultures, and
stuff, maybe like the southeast or Arab countries.” – Participant NS5, Not Screened
“I know like sometimes in families, like there might be ... And certain cultures, because my mom,
she's Asian. So sometimes there's like a stigma about things, like to her, that in the US is not
very stigmatized. So like, maybe some might think, "Oh, so because you're getting tested, that
means that you're…" yeah, just like bad assumptions and like negative connotations with it. I
feel like that's like the only issue is like nosy parents might kind of think of it the wrong way.” –
Participant S11, Screened
Participants also described issues with mailing the kit to their home if they lived with their
parents, as their parents might ask questions. One participant described that her mom would not
be concerned about her being screened for STIs but would be concerned that she’s using selfsampling methods when she should go to the doctor.
“I can think of some problems that would arise just from my family, just because my family is
nosy. Well, my little sister, for starters, loves to get into everything. If she can find a way into it,
she will. But I could see this being a little bit of cause of concern for her, for my mom, because
she'd be going, "Oh, are you all right? You good? Is everything okay?" My dad probably
wouldn't like the context just because the concept of well, how you get STDs, ‘What are you up
to?’” – Participant NS2, Not Screened
Coverage Under Parent’s Insurance. Participants reported their concerns about selfsampling methods being billed through their parent’s health insurance. They felt it would not be
acceptable for their parents to know about their screening behaviors. Those participants who did
have health insurance through their parents reported that they would rather pay in cash than have
it billed through their insurance, even if it would be at no cost.
“I'll just pick it up so I can get it in cash my parents won't even see that there was a transaction.
Honestly, I think a lot of the times for college students it's parents and insurance because you
know your insurance will contact them and they tell them, oh this was used for this and things
like that.” – Participant S9, Screened
However, some participants covered under their parent’s insurance described that it
wouldn’t be an issue for their parents.
“My parents wouldn't really care, but I can see how that would be an issue for a lot of people. A
lot of my friends, their parents will pay for their birth control and stuff, but I know that that's not
the case for everyone, so that would be an issue for them.” – Participant NS12, Not Screened
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Tampering and Contamination. Another salient concern mentioned by participants
came when discussing the process of returning the kit, either through mail or dropping off at a
location. Participants were first concerned about the safety of collecting their own sample at home
and concerns about keeping the process sterile.
“I would say, and this is again at the point that the user would be making sure everything is
sanitized and you're doing it in a clean environment, because sometimes you don't always think
to wash your hands before. Or you may not think laying it on the counter could be a big deal
really quick while you grab packaging or something. So just making sure everything is staying
clean and sterile.” – Participant NS11, Not Screened
“How can we make sure it won't be contaminated or it won't be done wrong and then that just
gives you the wrong thing? Like, if you're supposed to swab six inches deep and you only get,
like, three. Like people who don't realize that you have to be semi-clean to do it, will come out
and they're like ‘Just did a 6 mile run, gonna test myself.’” – Participant NS7, Not Screened
Participants also described their concerns if a drop-off point was a bathroom. Many
participants described that people might tamper with it if left in an unsupervised drop-off area.
Participants also discussed that the environment of the bathroom might lead to contamination or
tampering and if the results would be compromised.
“But then I would worry about the environment, like if it's in the bathroom then and it's … I don't
know if that would tamper with the results of this. Like the humidity of the bathroom. I mean it's
already humid in here, but the bathroom is probably worse for that and I don’t know how that
interferes with this sort of thing.” – Participant NS9, Not Screened
“I just feel like some people are like weird. So, I feel like, some people would even like try to
mess with it.” – Participant S10, Screened
Participants also expressed concerns about receiving incorrect results, or other people
switching the boxes to show your results are their own. In addition to receiving the wrong results,
participants also described examples of when they received treatment for an infection they did
not have because of contamination.
“I think if it's a requirement for something, like say you're trying to - I don't know when an STD
would be held against you. But if there were ever something like you're trying to prove
something, you don't have an STD, or something, for a reason, I feel like it could be not as because someone could have had someone else do it and turn it in, or something.” – Participant
NS4, Not Screened
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“I mean I think for the most part, it wouldn't be a problem at all. I just like, would like feel a little
bit scared if someone switched the boxes and then you got the wrong results.” – Participant
S10, Screened
Privacy. Participants described privacy issues, such as people know they finding out they
were being screened. Some participants discussed that in bringing the kit home, it would open
them up to more people knowing about them screening because of the people that visit their
homes. Participants described carrying the box or throwing the parts in the trash as potential ways
that other people might know they were being screened. Some participants also mentioned
specific people finding out or maintaining their privacy with the roommates. A risk was leaving the
disposable parts of the kit in the garbage, where a roommate that they didn’t trust might see them.
“There's no disposable anything, like, you don't throw away anything, because I feel like if
people had to throw away something, they'd be less likely to do it, or they'd hide it so that no
one they lived with saw. If there was more disposable parts, like a cap or something that said
the name people probably wouldn't be as likely to do it if they have roommates that they didn't
fully trust.” – Participant NS7, Not Screened
Accuracy. Most participants did not list the accuracy of the results as an issue until the
end of the interview, when they were probed about their thoughts on it. Most participants
described “automatically assuming” that the kit was accurate due to the advances made in
technology. Some participants discussed their trust in the accuracy of the results. Many felt they
would trust the results, but only if they came back negative. If they returned positive, they wouldn’t
believe in the accuracy of the method. Participants also linked the accuracy back to the lab that
would be testing the sample and that it would be the same as the lab the healthcare provider
used.
“If it came out positive, I'd be like, "Well, okay, you say I'm positive but I'm going to go to the
doctor anyway to check." If it came out negative I would say, "Okay." But if it came out positive
I'd be like, ‘I'm not going to trust you.’” – Participant NS12, Not Screened
Participants also made a parallel with pregnancy testing and that those tests have actual
numbers related to accuracy on the box and stated their efficacy on the packaging. Other
participants felt that this method was accurate because it was being tested in the lab the same
way a traditional sample would be, and also, they were not the ones interpreting the results.
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“I mean I think it should say how accurate it is, but it's not like our doctors tell us how accurate
the tests they're doing are either. It's still going to a lab. It's not like you're testing it in a cup in
your bathroom. So I don't see why it wouldn't be just as accurate. To me it doesn't, like it's still
being sent, it's likely the same place that you're ... I don't see why it has to completely be a
different place, it's just that you're removing the middleman of your doctor doing it for you. That
doesn't really concern me. I could see how some people might think that because it seems too
unprofessional, but I don't think it would be inaccurate at all.” – Participant S8, Screened
Relative Advantage
Relative advantage is described as the advantages associated with using self-sampling
methods of screening compared to traditional, in-clinic methods of screening. Participants
described a variety of advantages when comparing the two approaches.
Don’t Have to Go to Clinic. Overall, there were many advantages seen when comparing
self-sampling methods to in clinic methods. When asked what they perceived as advantages to
using self-sampling methods at home rather than being screened at a doctor’s office, the most
common advantage was not having to see a doctor. Most participants described the screening
appointment as uncomfortable and the conversations regarding sexual behaviors as awkward.
Participants also felt that the process was stressful on its own, and the addition of answering the
healthcare provider’s questions made it more uncomfortable. Participants described just wanted
to have the test done and “move on with their lives.” Additionally, the clinic and doctor’s visits
were viewed as sterile and cold and clinical, and the potential to self-sampling was viewed as
easier and less intimidating.
“You don't have to talk to a doctor, mention anything to them. You don't wanna go to a doctor
and be like, "I wanna get tested." And they're like, "Ah." They start asking you questions like,
"Are you sexually active?" And sometimes you just don't wanna have to answer those
questions, you just want to take the test and be done.” – Participant S7, Screened
Comfort. Participants also described a higher level of comfort with the self-sampling
process than with being tested in a provider’s office. One participant who had been screened
described her experiences with the process of being screened and felt that self-sampling was a
more comfortable alternative to the long process. Participants also described the practicality of
collecting their sample at home. It was viewed as a method to reduce anxiety, especially for those
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with health anxiety. Participants also described feeling more comfortable with self-sampling
methods than traditional methods of screening because of their sexual orientation. Some were
hesitant to discuss their behaviors with her healthcare providers due to a fear of judgement and
saw self-sampling as an alternative.
“I like how comfortable it is. Like I said, I'm comfortable in the doctor's office but like, I would be
more comfortable I guess, doing it myself. And it's just more convenient, like easier. You don't
have to check in or wait for the doctor and answer all those questions. It's a long process when
you could just do it yourself.” – Participant S10, Screened
“Just because it's a more comfortable environment when you're at home than it is talking one on
one with a doctor about my health concerns, especially when it comes to anything involving sex.
I'm uncomfortable with that sometimes. For a lot of other people, especially in the LGBT
community, it's an awkward topic. Having to speak about that with someone rather than just
doing it at home in the comfort, privacy of your own home, and just sending it in knowing, versus
having to go to a doctor in person and talk. Not everyone's comfortable opening up about that.”
– Participant NS3, Not Screened
Convenient. Participants viewed self-sampling as a convenient method for screening.
Many participants described their schedules as busy and full and felt that self-sampling methods
provided an advantage by reducing the number of appointments they had to schedule.
Participants also described that scheduling the appointment was a barrier, and self-sampling
made screening seem easier. Some participants felt that if someone using self-sampling was
negative, they would have saved some steps in scheduling.
“But like I said, I'm always really, really busy. I'm always going places. I'm always doing things.
Having the-I don't know what's the word. It's just really convenient for me, if this were an actual
thing that was at USF.” – Participant NS1, Not Screened
“I think it definitely gives you at least you don't have to go to the doctor. So you can say that
you're negative and you probably don't think you have it but you just want to be safe you know?
At least you don't have to go to doctor and then, to go through all the little steps. It saves some
steps if your negative. Even though if you’re positive, you're still going to have to get an
antibiotic but it will definitely save steps for negative.” – Participant S9, Screened
Participants also felt this method was convenient because it reduced the interactions they
have with healthcare providers when scheduling appointments. Specifically, participants
described their scheduling issues with SHS and felt that this might address the issues they
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perceived. Participants also discussed that self-sampling methods would allow them to be
screened for STIs without having to miss class for appointments.
“Sometimes the-What do you call it? Student health services is, they don't have appointments
and things like that because it's a small facility. So this would really be a better option for that.
That way they free up more of their time to do actual medical procedures.” – Participant NS1,
Not Screened
“I think it's like do it at your own time, and if you do the clinic thing you might miss a class and
you have to get excused, all that. My teachers sometimes want a doctor's note, so I don't want
my teacher knowing.” – Participant NS5, Not Screened
The participants who lived on campus also viewed a method like this as advantageous
because they often had care at their “home doctor” and didn’t feel comfortable contacting their
parents to tell them they needed a provider closer to campus.
“Or like I said, living, if you're living away from home, then you don't have your doctor here, so
then you have to re-establish yourself at a new doctor. And then it's like, "Mom and dad I need
to go a doctor." "What are you going to the doctor for?" So it's just easy that it's all convenient,
in one place, and you don't have to go through outside people to get it.” – Participant S7,
Screened
Participants also felt this would address transportation issues that they have on campus, including
going off campus to get care, and coordinating with the bus schedule. Many participants did not
have cars while they were at school and felt that timing the bus to get to their appointment at the
right time was difficult.
“I really, really like the idea of not having to go to a doctor's office. Especially because I don't
have a car here on campus. So, it's a lot more difficult for me to find the time to find a bus that's
the right time for my appointment, you know and all of these different things.” – Participant
NS10, Not Screened
Privacy. Participants felt that self-sampling methods afforded them a layer of privacy that
in-clinic screening did not. Participant also described specific privacy issues that occurred in the
on-campus health clinic. Participants felt that whenever they were in the health clinic, people knew
they were there to be screened.
“More privacy. And I know no one, especially when you're there doing it with other people
getting tested they don't judge you because they're doing the same thing. And it's good to get
tested rather than not. But I would just feel awkward just sitting in there because obvious they
know what I'm doing.” – Participant S5, Screened
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Compatibility
Participants were asked to identify the fit of self-sampling methods with the values, norms,
and practices of college women. Because of the differentiation between the behavior and the
process of self-sampling, the results of this theme are divided into issues with the behavior of selfsampling (specific to collecting the sample, behavioral compatibility) and issues with the process
of self-sampling (picking up or dropping off their kit, process compatibility).
Behavioral Compatibility
Familiar. In addition to feeling that this method fit with the services already offered, many
participants described that the use of self-sampling methods would be familiar to behaviors they
already do, included pregnancy testing or using tampons. However, some participants felt that
although the behavior was familiar, the difficult part of the behavior would be thinking about their
previous exposure to STIs.
“I think most people are familiar with tampons and so I feel like this is a really similar concept.
So I think the transition would be more about thinking about STIs rather than this itself, it's more
like the idea behind it.” – Participant NS9, Not Screened
Process Compatibility
When asked about how self-sampling methods on campus would fit into their lifestyle,
many college women felt that it would be acceptable and compare it to many of the other healthrelated resources the university offers, such as free condoms, free pads and tampons. Others felt
it would be compatible with their needs because it fits with the services the SHS currently offers.
Some reflected on the process of ordering a kit and felt that it was similar to ordering something
online and having it shipped to you house, which was familiar to most people.
“It just fits in with the other things they offer, like the free condoms, the free pads and tampons.
So it's like this is about reproductive health, so it seems smart to have on campus.” – Participant
NS8, Not Screened
Scheduling. Like relative advantage, participants felt this method was compatible with
their needs because of their busy schedule. Some described that it was less about the actual
appointment or the screening process, but more about the effort and time involved in making the
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appointment. Other participants discussed the difficulty of scheduling during the hours that the
clinic was available and open, as it was difficult to make these hours work in their schedule. Some
participants discussed that their work, classes, and commitments were during the day and their
free time was not until the evening, when the clinic had closed and therefore limited the times
they could schedule appointments. Participants described the need to miss classes to schedule
appointments, which could negatively impact their grades.
“I don't have to go to the doctor, because that takes a lot of time and effort just to make that
appointment. The appointment itself isn't the issue, it's the effort of going in. The effort of
getting in the car, driving all the way there. It would be much easier if I could just pull it out of a
drawer and do my testing at home. Also gives a nice little bit of ease of mind. So, if I were to
move to a new partner or something, and they were like, "Okay, papers." Then I could even if I
didn't have papers on hand, I could just say, "Oh, here you go." Problem solved.” – Participant
NS2, Not Screened
“Oh yeah, 'cause I'm not allowed to leave this class because it will be a detriment to my grades,
so this is significantly easier than scheduling a doctor's appointment even if it's like at the health
services building which you can't do on a weekend. And that's always been an issue for me.” –
Participant S6, Screened
Participants also described their decision-making process and once they have made the
decision to be screened, they would like to complete the action as soon as possible. Self-sampling
methods were viewed as compatible with this need and the “immediate” culture of young adults.
Some participants also described that given the scheduling issues, screening may take not be a
top priority and may be put off. Many participants described being overcommitted with their
courses, jobs, and extracurricular activities, and because of this would put off elective healthcare
needs. Others described the difficulty scheduling appointments far in advance and needing to
cancel the appointment because other things came up. They felt that self-sampling could reduce
this barrier and would be compatible with this need.
“And you don't have to go wait for a doctor's appointment, or wait, at USF they do the testing
every third Tuesday or whatever. I wanted to go in quickly last month and they were like, “No,
we're already booked. You need to make an appointment for next month.” And I'm like, "I kinda
want the test now." I don't want it a month from now. Things are changing, things are going on.
So it'd definitely be easy just to have it at home and, “Hey I kinda feel like I wanna take it, it's
been a little while.” Go, be able to take it.” – Participant S7, Screened
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Privacy. Participants also viewed this method as compatible with their needs to ensure
privacy and reduce the judgement associated with STI screening. Some described that the
shipping process and the results were discreet, so they would not have to share the information
with anyone unless she chose to. Participants also discussed a desire to avoid interacting with
people and felt that self-sampling methods would address that need. This was also described in
the context of receiving results, which participants preferred to receive online rather than talking
to someone and feeling judged. Additionally, participants also discussed that this method would
provide privacy from their parents, but also from the gossip present on a college campus
associated with STI screening.
“I don't know, it just feels, it feels like if you're just going for this then it's a lot easier just to get it
at your convenience and you can just get it versus going to … I know they have like Wellness
Wednesday screenings, but you have to go interact with people and it’s a little more
embarrassing than getting a kit, like stopping by getting a kit and leaving right away.” –
Participant NS9, Not Screened
Ease of Use. Overall, participants described self-sampling methods as compatible with
their needs because it was viewed as easy to use and convenient. Some participants linked this
back to the very short time investment associated with this method. Some participants viewed this
method as compatible with their needs of anxiety reduction. Many participants described feeling
anxious to see a provider and felt like self-sampling methods would allow them to feel comfortable
during the screening process. Finally, participants who described themselves as not being as risk
for chlamydia or gonorrhea felt that they did not want to make an appointment for something that
they were not concerned about. These participants felt that a method like this would be
significantly easier and they would be more likely to consider using it.
“It just seems really easy to just do it at home. I'm such a lazy person. I don't want to go out of
my way to do anything. Like, do I really want to make a doctor’s appointment, you know, kind of
a thing. Also, the fact that ... so, I am sexually active with my boyfriend, and we were both
virgins when we started doing this. The fact that neither of us feel like that there's a real risk,
that I'm not just sleeping around with people that I don't really as well. I don't feel like there's as
much of a risk, so I don't really want to go out of my way to do anything that I don't feel like
there's a risk for. If it's at home, and easy, I might do it just because it's easy, and because it's
something that I should be doing, and I know I should be doing, regardless.” – Participant N10,
Not Screened
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Cost. Many people felt that to be compatible with the needs of college women, selfsampling methods would need to be covered by insurance or be low-cost if it was available over
the counter. Overall, many participants just described that the product should be low-cost to
students, with or without health insurance. Specifically, some participants described that they
would not have money set aside for screening if their insurance didn’t cover it. Some described
weighing the privacy concerns versus the cost. They described that if it was the same cost as a
visit to the healthcare provider for screening, they would use this method. If not, they would go to
the provider’s office if it were covered.
“Would it happen to be one of the things that's covered under insurance? If you would happen
to know or like could you, because I think if it was the same cost to take this versus to go to the
doctor, I'll just stay home and take this. But if it's free with insurance at the doctor to go to the
doctor, I'll bide my time and put in the effort to make that extra phone call, because I have no
money. And currently I'm under my parent's insurance, so it's not a big deal right now because
it's covered, but if this was covered, then I would do that. But if not, then I would go to the
doctor.” – Participant NS2, Not Screened
Some participants felt that self-sampling methods would be compatible with the needs of
college women if it was low cost rather than covered under insurance, as they perceived that they
would only be paying for what they needed. Some participants felt that making this low cost was
important, but also ensuring that treatment was inexpensive for those without insurance.
Participants gave a range of costs they would be willing to pay, from $20 to $30, and also
described payment plans to make it more accessible for students. However, participants were
very receptive to free opportunities or funding screening through the student health fee (collected
through tuition), which was an unprompted response.
“A lot of people that wouldn't just want to go are probably like people who don't have health
insurance maybe? Or that are just worried about that in general but I think it would be a good
option for them because instead of paying how much. Getting tested, usually those get
approved but sometimes you will pay $10, $15 or something for a test like this. So instead of
doing that, you can just pay I don't know how much this would cost but a one-time fee of 15, or
20 or 30 or whatever. That would be less daunting to them. They're like, "Okay, I don't have to
have insurance to get tested and antibiotics are free at Publix." It could be really accessible
because I think a lot of the people that just wouldn't go are probably people that don't have
insurance. Or that are worried about their parents.” – Participant S9, Screened
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“I think 30 dollars isn't too bad. Because I know sometimes people, they're like, "30 dollars is a
bit much, I don't need to do it," so like maybe like, I can't think of anything right now, but like
maybe something to help encourage people even ... if it's like a payment thing of like five dollars
every week or ...just something maybe, to make it a little easier on people, a little less
intimidating like 30 dollars.” – Participant S11, Screened
No Clinic Visit. In addition to cost, some participants described that some college women
may not want to go to their healthcare provider, and this would be compatible with the needs of
those women. This was described as an issue for a variety of reasons, but most commonly
because participants wanted to solve the issue before seeing a healthcare provider, if possible.
A second salient reason was mistrust of the healthcare system. Some participants described that
their healthcare providers were not receptive to their concerns and also performed tests they did
not think they needed to be charged to the insurance. Because of this, participants described a
need to take control of her health. Additionally, participants discussed that some women do not
want to acknowledge that they may have been exposed to an STI, and therefore would not be
seen by a healthcare provider. They felt that offering a method like this might be beneficial for
those who would not see a healthcare provider otherwise.
“But my concern with college women, especially I've been close to some people that like
probably could get checked but they just don't. They just brush it off and they are like, it's
something to do, I don't need to get checked. So, I think a lot of them don't really care to get
checked. But I honestly think that this was an option, more girls like that feel like they don't need
to get checked would just themselves anyway.” – Participant S10, Screened
When asked, some participants discussed the cultural needs of some particular college
women, including international students or those who would not potentially want to interact with a
male healthcare provider. A method like self-sampling was viewed as compatible with these
needs of these students.
“I think that would help a lot I think it would be really, really helpful. Especially being a big
college for people from a lot of different countries and things like that. Even their own cultural
ideas might make them be like, ‘Okay, I do not want to go to the doctor, I want this to be a very
private thing.’” – Participant S9, Screened
In addition to not seeing a healthcare provider or scheduling a clinic visit, most participants
sought care from their “home doctor” or the healthcare provider they saw before they came to
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college. Self-sampling methods were viewed as compatible with the need to avoid scheduling an
appointment with their home provider. Some participants felt that the commute back to home
would be complex and, in some cases, they would be unable to see their home doctor if they were
from out of the state. Participants also described that if they went home for screening, their parents
might ask why they were scheduling appointments.
“It would also be a lot easier for, I know most of my friends don't come from the Tampa area.
One of my roommates lives in Fort Myers, the other one lived in Jacksonville. One of my other
friends lives, where does she live? She lives in Maryland. So, she can't get back to her primary
doctor just to go take a test. So, this would be perfect.” – Participant NS2, Not Screened
“I think that's a good idea because of the fact like I go home to go to the doctor every summer,
so a lot of young women who are here, they're stuck in their dorm. They can't go anywhere else
'cause they're studying or they're going to class and I think that's something that would be really
reliable system, regardless of the price really 'cause I think if you are a young person who's that
worried about something like that, you'll go to your own ends to figure out a way to get it.” –
Participant S6, Screened
Lack of Knowledge. Most participants were from Florida and discussed the lack of
sexuality education in the state. Because Florida is a state that predominately delivers abstinence
only sexuality education in schools, many participants described that the sex education and
knowledge of screening methods should occur earlier in the education process, rather than
waiting until college to provide this information. Some participants discussed this education
starting in middle school, but others recommended starting in high school to reduce the long-term
impacts of these STIs. Participants felt that these STIs were stigmatized due to the lack of
knowledge about them and saw self-sampling as a potential method to reduce the stigma
associated. Other participants described that understanding the risks and causes of STIs would
reduce the fear of sexual activity and encourage prevention behaviors. Finally, participants felt
that those who were not sexually active but did see their healthcare providers received less
information about STIs and prevention, which was an area for improvement.
“I think it's important, at least for straight relationships, which is the majority, I think that women
should know about how men are supposed to handle themselves so that even if he doesn't
know, then you know what's supposed to happen. That way you can't just blame the other
person. An equal understanding, or an equal opportunity for understanding. The same amount
of information. I think that it should all be one. Instead of trying to scare people away from
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having sex, it should just be information about what can happen, and how to prevent things.” –
Participant NS10, Not Screened
Opinion Leaders
Student Leaders. Overall, participants felt that peers, including resident assistants,
captains of sports teams, sorority presidents, those in student government, and orientation
leaders were the most influential people in their lives. One participant described it as:
“I think someone who is you but better. So like someone a year older than you, someone who's
in the same club as you but a little higher up. Someone who lives on the same floor as you, but
they're your RA. So some you trust and you know and they're just like you but they're not.
They're you but they have it all together.” – Participant S8, Screened
Resident Assistants (RAs) were mentioned most commonly as opinion leaders for a
variety of health behaviors, but also specifically for STI screening and promotion of self-sampling
methods. Participants described ensuring the well-being of students as part of their role as an
RA. Participants also described RAs as often having meetings about health-related behaviors,
and participants felt that this was an asset. Some participants described that even after they had
moved from the dorms or moved on from orientation, RAs and orientation leaders were seen as
respected individuals. Many participants described forming relationships with their RAs and
valuing their input.
“I think there's presidents of sororities and I know you can have an RA in the dorms. And I used
to have … like the RA would have to have meetings every so often. So during the meetings they
were like, “Okay, guys step out for a second, okay girls, this is the thing, this is an option, it’s
okay,” I feel like that will be a valuable resource. Because when I was a freshman the RA was a
junior, and she seemed liked she had everything together so if she talked about that to then feel
it would be a little easier to do. There's some stigma around like your roommates or whatever,
but having someone that's kind of in a position of authority but not like the president of the
school, having someone more in an informal setting saying it's okay, I think that would help.” –
Participant NS9, Not Screened
Greek life overall was viewed as a connection that might influence the use of self-sampling
methods. Those in sororities positively described the presidents of their sororities as opinion
leaders and good role models. Within sororities, those in roles as “big sisters” or “bigs” who
mentoring incoming students were viewed as influential in sexual health. One participant
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described her experience being diagnosed with chlamydia and her mentor’s influence on her
health.
“My big, my mentor, my freshman year when I found out I was really, honestly at the time I had
no idea what chlamydia was. I literally Googled it after, I had no idea. They told me on the
phone, it was quick, I Googled it. I was currently with my boyfriend and I told him and we
Googled it together and that was how I knew, but after I talked to my big and I asked her for
advice and just like wanted her to tell me, "There's nothing to worry about", and she's actually
med school. So that helps. So I trusted her as a friend and I also trusted her as someone who
told me, ‘It's not the end of the world.’” – Participant S8, Screened
Similar to RAs and those in positions of sorority leadership, participants who were involved
in sports clubs or on teams mentioned their captains or presidents as opinion leaders. Information
about self-sampling was seen as similar to other health-related information provided by these
individuals regularly. Captains and coaches were also described as important in maturation and
decision-making regarding health and overall well-being.
“Especially my color guard, my coach is all about self-maturation and you taking care of
yourself, and figuring out yourself, basically. Because a lot of times we ask questions we
already know the answer to. And she wants us to be comfortable with trusting ourselves.
Sometimes it's hard, because it's like, just answer my question. But at the same time, it's like, I
already know the answer to it. I feel like a lot of different groups are like that, and college in
general is like that, because you can figure out yourself. So here, you can do it yourself. This is
another step to, you can be an adult. But still find it all online, if you have to physically hear it
from a man you've never met in your entire life.” – Participant NS4, Not Screened
Partners. Partners were also described as potentially influential on the decision-making
process by a few participants. One participant talked about the role of “papers” or documentation
of negative STI screening results, as a way her partner might influence her to be screened by
showing their results to one another. Others talked about discussing self-sampling with their
partners as a part of openness and honesty in their relationship, rather than as an attempt to
influence their decision. Some participants described talking with previous partners but mentioned
that they were not knowledgeable or helpful about the decision to get screened for STIs. Some
participants described having partners who were in medical school, so they provided information
that was viewed as was influential and valuable. Finally, participants felt that partners would
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influence their likelihood of using self-sampling methods during situations where their partner
might be questioning their fidelity.
“Potentially a partner. If you were to switch a partner and say, "Hey, look I like you, but we're not
going to be able to do anything until I can make sure you're clean. Until you have your papers."
Then that would definitely influence me to go and get tested.” – Participant NS2, Not Screened
Of course, if my sexual partner expressed to me that there was an issue of infidelity, that would
probably influence me to get tested more.” – Participant NS1, Not Screened
Healthcare Providers. Doctors and other healthcare providers were viewed as influential
when consider self-sampling methods. Some screened participants felt that if they were already
being screened, they would trust information coming from the person who was screening them.
Others trusted providers and felt that even primary care doctors at home could provide information
about these resources on college campuses, and that would influence their decision. Participants
also felt that being recommended by healthcare providers would legitimize self-sampling methods
and make them feel it is safe and evidence-based, rather than a scam. However, participants
described that they would trust information from specific healthcare providers only. For example,
gynecologists or specialists rather than their primary care physicians, and properly vetted, trustworthy doctors would be more trusted, and thus influential in their decisions to use self-sampling
methods.
“Yeah, if the doctor said, "Okay, you can do this next time instead of coming here." That would
be good. Yeah, mostly doctors or nurses. Or even, if it's not a doctor on campus, doctors would
just know about it. Say if you go to your primary at home are something, they could just know
that colleges have them or something like that.” – Participant S9, Screened
“If a doctor were to say, "I recommend this product," I'd be much more likely to say, "Okay,
that's the one I want." Any doctor that I can somehow look at and go, "I trust that doctor." If it's
Dr. George from Nowhereville University, that's not going to make me want to try that at all. But
someone who's got like a backup record, "Hey, I came from Harvard, UF," something like that.
Somewhere that's a good place. I would prefer it be a female. But as long as, again, it were a
properly vetted doctor, I would be okay with it being a male. But we're talking like a male
gynecologist or something. Someone that has good experience. My personal primary care
doctor, I would not want him to advertise that. That would not be helpful for me in any way.” –
Participant NS2, Not Screened
Celebrities. Participants also considered many celebrities as opinion leaders for selfsampling methods. Although a wide range of celebrities were mentioned, many people who had
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publicly been through a health-related issue were considered to have valuable opinions. One
example was Demi Lovato, her drug use and recent relapse. Participants viewed her open
discussion of her addiction as a positive trait. Similarly, celebrities such as Miley Cyrus and Kesha
were mentioned as being open about health and sexuality. Miley Cyrus was viewed as a sexual
woman, given her performances, videos, and photographs, while Kesha recently went through a
lawsuit due to her experiences of sexual assault. Another example was an American pop artist
named Doja Cat, who was viewed as influential toward young adult culture but also casual about
sexual behaviors.
“Very open about like Demi Lovato has been open about her drug use. Miley has been open
about everything. I did this and sorry but I'm fine and it's getting better. It's okay. It's fine to be
who you are, it's fine we're all humans. I think of them for some reason.” – Participant NS9, Not
Screened
“And I have a lot of friends that are starting her [Doja Cat] hear about her and love her because
she kind of like doesn't care. And she's like very open about everything and ...I feel ... But she's
really open about her sexuality and she's ... And a lot of her songs, she like references stuff like
that. People seeing her would be like, "Hey, there's this thing I feel like you should do," or like,
"It looks like it's really convenient, so like you should get tested because you don't want to be
unhealthy." Like someone very casual and very lax about ... just the sexual aspect of things.
And also someone that tends to be involved with a lot of like young adult culture.” – Participant
S11, Screened
Celebrity females who focused specifically on sexual behaviors in their art, such as Amber
Rose, were also mentioned positively as opinion leaders. Amber Rose is a former sex worker who
speaks out against slut-shaming. Other people who were known for discussing sexual behaviors
included Issa Rae, an actress who often advocates for women’s health. Another commonly
mentioned celebrity was a rapper, Cardi B, who is vocal about sexuality in her music. These
celebrities including sexual undertones in their performances and music, rather than just in their
life.
“And then I know Amber Rose is a big one. She's had the slut walk. She's just really big on
female sexual empowerment just because she was a dancer. But she says she doesn't ... Just
because she's sexual, that doesn't define her. And even because she is sexual, she's still a
good woman.” – Participant NS6, Not Screened
“Cardi B as well because she's always talking about sexual things. Yeah. She's cool. People,
especially people who have sexual content.” – Participant NS1, Not Screened
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In addition to women who focused on sexuality in their art, one participant mentioned
including men who have experiences with STIs as opinion leaders. One example was Usher, a
male singer who recently was sued for transmitting the herpes virus to a sex partner.
“If you could get males to push it, that would be great as well. Like Usher-he has things, and
that girl sued him in court the other day for it. Especially people who've had history with sexual
infections and that kind of thing, getting them to push it might probably be a good option.” –
Participant NS1, Not Screened
Participants also described opinion leaders as being other celebrities who were involved
in politics. Participants mentioned specific people they viewed as political, such as Beyonce,
Olivia Wilde, Rashida Jones, Miley Cyrus, and Selena Gomez. In addition to, and sometimes
linked with political involvement, participants described opinion leaders as women who were
viewed as empowered, and participants also described feminism as a value of importance in
opinion leaders. Participants mentioned artists who described feminism in their songs as potential
opinion leaders and also described celebrities that were viewed as role models or “good people”
such as Nicki Minaj and Carrie Underwood. Specifically, Chrissy Teigen was described as an
opinion leader, due to her feminist values, but also her family life.
“Chrissy Teigen, everybody loves her. I think she is a good example of someone right in the
middle. She has a pretty traditional family. She's married, she has kids, but at the same time
she has liberal views so I think she kind of appeases both sides where it's like, "Oh you're
supposed to get married and then have kids and do these things and stay at home with your
kids most of the time", but at the same time she still has views that are a little more forward. So I
think she kind of meets in the middle where a lot of people want to be. Because even people
who consider themselves as feminist feel uncomfortable with the fact that, "Well I do want to
have kids and I want to settle down and do all of these things that bad bitches don't do", you
know what I mean? So I think that should be a good example. Someone like that who is really
normal.” – Participant S8, Screened
Communication Channels and Sources
Mass Media Channels and Sources
University Orientation. When discussing where participants would like to learn more
about self-sampling methods, most participants described including some information at
orientation. Participants felt that it would be beneficial for incoming students to learn about what
the school offers. Specifically, that this may be a good fit for freshman orientation (students
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attending college for the first time) but may be more difficult to incorporate into transfer orientation
(students transferring to this university from another). Participants discussed that providing this
information would fit with what is currently people talked about at orientation, including sexual
consent and alcohol use. Because orientation is required for every incoming undergraduate
student, participants described that orientation was a time when information could be provided
and later discussed between friends. By providing this information to every incoming student,
participants may be able to get information from their peers rather than seeking another source.
“They could talk about this at orientation for new students coming in. They do talk about what
the school offers. I don't remember exactly what they talked about at mine. If they let people
know that there's free STD testing, they can mention this. When they go over the whole sexual
assault thing, they could mention something like this. You know?” – Participant S1, Screened
“We had to do the alcohol thing. There was a consent thing. Maybe an actual little mini sex-ed
course thing, or even just panel discussion ... something. A little class that you could take, or
like, you know how they have the consent ... they're currently having the consent things right
now. Maybe a sex-ed one of those.” – Participant NS10, Not Screened
“You have no choice but to be present. You can't, no one in this campus has gotten out of
orientation, there's no one. They take attendance every day here, OLs (orientation leaders)
gonna yell at you if you're on your phone, so you're going to see it. Maybe you won't remember
it, but let's say you remember 25% of the information and each of your three friends also
remembers 25% of the information, each of you collect, like together you guys know it, kind of
like pretty much everything you learned at orientation. So even if you don't remember, probably
someone else you know does.” – Participant S8, Screened
In addition to orientation, incoming students are required to complete online modules,
which include alcohol use, financial education, and sexual health. Participants felt information on
this topic could be included within the required sexual health module.
“Yeah. I think if the university had a module about it and just let you … Because you have to do
these modules, and not even is it really discussed a lot, you just get a random email saying like,
“Hey, you need to do these modules.” And it looks a scam but it's not, because you have to go
through all these websites, these weird websites and it’s like, “Oh no.” There is one on campus
which is like the school … where you get your homework and stuff. So there's a module on
there for freshmen where you have to do financial education, so I think if next to that is like a
sexual education thing.” – Participant NS9, Not Screened
Finally, one participant discussed that parents should receive information on the resources
available to students during orientation. During this session, parents and students are split and
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provided tailored information, however some participants felt this information should be crosscutting and provided to both groups.
“When it is taken into account for orientation and everything maybe parents should get some
information about it too, potentially, just so they're aware of these options as well. If someone
does have that supportive structure, if they have concerns about whatever's going on with them,
and they talk to their parents like, "Mom, Dad, whatever, I have some symptoms lately. I'm not
feeling so well. I have some concerns about what I'm doing lately," or what have you, the parent
might be like, ‘I took that flyer the other day, maybe you should get tested for this. Maybe you
should look into this.’ – Participant NS3, Not Screened
Counseling Center. Many participants described the counseling center and the mental
health counselors on campus as a source of information. Many participants viewed the counseling
center as private and confidential, and valued that when discussing STIs. In addition to
confidentiality, participants also viewed the counseling center as more accepting. One participant
described counselors as “trained differently” than other medical professionals. Participants felt
that mental healthcare providers were less judgmental than general healthcare practitioners.
Participants also discussed counselors as information sources, but also as emotional support,
and viewed this as a natural fit with the services counseling already provides. However, some
participants discussed that the counseling center may not need to actually have the kit or other
resources available but could refer students to the proper sources for care and screening.
“Maybe counseling. I feel like counseling would be a nice place to go because I really think the
idea of the confidentiality is comforting. Even if it's just a silly little question, nobody is going to
be asking about it. Nobody is going to be like, "Why was so and so here?" That wouldn't be an
issue, but the idea of it being confidential, I think that's really comforting.” – Participant NS10,
Not Screened
Participants also discussed the value of discussing STI screening with their counselor in
the event that STI screening was related to sexual assault or because of other specific needs,
such as relationship counseling. Participants also mentioned the counseling center as a resource
for LGBT populations to discuss screening without judgement. In both of these situations,
participants described the trusting relationship between students and their counselors or therapist
and the difference between that relationship and one between students and their primary care
physician.
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“Not to be graphic, but if you were raped for example. Yeah, it would just be that much more
comfortable for someone to talk to someone confidentially about it. They don't have to go to a
doctor. They are going to a doctor, but it's a different type of doctor, and it's someone that they
know, they trust. And sometimes there's more trust, more relationship built, between you and
the therapist versus you and your primary care doctor. So I definitely would be comfortable
talking to someone who I know is confidential, who has my best interests, to give me the best
information, and they won't lead me astray.” – Participant S7, Screened
“I only thought of that for the LGBTQ, but there’s also like relationship things going on in the
counseling center. You can go for relationship counseling. So especially like college students,
there's a stereotype that you don't … if you're dating someone, it's not really exclusive, so I think
it's really important to have this sort of stuff.” – Participant NS9, Not Screened
Internet. A majority of the participants stated they would seek information via the internet,
including Google or university-related websites. Specifically, some participants described that
they would be looking for more official information through the website for the kit where they would
be ordering it. Participants also discussed specifics they would be looking for on the internet
including short, concise, and accurate information.
“I'd probably Google it honestly.” – Participant S8, Screened
“I would wanna go on the internet. I would wanna look at a webpage or get emailed about it.
Just Google. I wouldn't want it to be a whole website of just a lot of information. I would like if it's
a website with all the products and options and then it just had a short about page. Well maybe
not a short one but just one about page.” – Participant NS8, Not Screened
Social Media. Many participants mentioned social media sites as an approach to
providing information to a lot of people but also to make it more known in the general population.
Social media was viewed as a mainstream channel where the information could be provided,
specifically through the advertisements feature on Instagram. Participants were receptive to the
ads on Instagram because they were private could be viewed on their phone and didn’t involve
them following or liking any particular pages to receive the information.
“Actually, the Instagram ads are pretty cool because often times they are a little informational
thing. So, you could do a whole informational thing on Instagram, not necessarily make a whole
website for it. I'm always on Instagram. I honestly see stuff ... I get a lot of ads for birth control,
new methods of shipping birth control to me, I get a lot of ads like that. I've looked into a couple
of them, just because I'm curious as to how it works. So, you go to the site and it tells you about
it. You could do something like that, maybe. Just have the ad link to a site or something.” –
Participant NS10, Not Screened
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Mass Email. Participants also described the perceived importance of information coming
from an official university source. Although peers were viewed as valuable, information from the
university would be more influential in their opinion.
“I think having an official source say something about it, saying like, “Oh it's actually okay,” feels
more official than like just your counselor or your orientation leader, and be like, “Oh yeah, it's
fine.” I feel like that way, having a message from the school or from a department itself would
carry more weight, rather than just having a little thing on the bottom area and being like, “Oh
yeah, STIs are okay, you can treat them.” Because I feel like that's how it is right now, you have
to really dig deep to find, like learn then it's not the end of the world.” – Participant NS9, Not
Screened
Many participants discussed the need for mass emails to university students to increase
knowledge and awareness of self-sampling methods if they were introduced on this campus.
Participants felt that using mass emails could reach a larger population of people who don’t visit
specific areas of campus where other methods of advertising may be. Participants also felt that
mass emails would be more private than social media, because people can see who you follow
on social media and would know that they were following an account about STIs. In addition to
privacy, participants discussed that the mass email marketing of self-sampling methods should
only to go students who were women so that men wouldn’t become aware of this process and
pass judgement. Participants felt that women would be less likely to use this method if everyone
was aware of what it was or could identify it if someone were carrying it.
“I think that it, I think women would be less likely to use it if it's broadcasted very, like too widely
almost, on campus. Because then it's like, "Oh, everyone knows, if I'm gonna go to this place,
then obviously I'm picking this up." Or "I walked in and out of there really quickly, of course I
picked something up." So I think if it's too exploited to an extent, then people will be less likely to
go, and that's kind of why I've been focusing on if it has to be where it's all girls. And not
because I would be uncomfortable with a guy knowing that I had this done, but it's just that
privacy factor of, "We're all girls, we're all wanting to know the same things, we can all ask the
same questions if we're all in this room. How to use it, I can show you, I don't need to explain to
you a bunch of steps. You know your body." So I think just having the right people, and the right
people knowing about it, but still keeping it not too under wraps.” – Participant S7, Screened
Print Media. Many participants described flyers as a common and acceptable method of
communicating about self-sampling methods with college women. Participants were divided in
the areas they felt flyers could be distributed. Some felt that any flyers designed should be
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distributed widely through campus, not just in health-focused areas, while others felt that posting
them everywhere would raise awareness of this option too much to other students who did not
need the information, such as men. Some potential areas to place the flyers included hightrafficked areas like the women’s restrooms, the student center, and SHS. Participants mentioned
that flyers on campus would provide information, but also a visual so that women could see what
the method would actually look like and therefore feel more comfortable using it. Some
participants described placing this advertisement near condoms.
“If there were flyers, that would be awesome. I love flyers. Either people passing them out, or
like Student Health has a big old counter, prop one of these up front with a thing of flyers next to
it. You see it, you go, "Oh hey, that's cool." You have this sitting on the counter next to this, that
way you can see, "Oh, it doesn't look that scary," and you have flyers. I mean, I think I would
definitely help people be comfortable with it because the know it's not some super weird device.
They can see it, it's right there. And they can see very clearly what it is. And then that way if you
see it, even if you're afraid to take the flyer because of whatever stigma may be attached to it,
you can still not the product name, go home, or go on your phone and, I mean everybody has
their phone on them.” – Participant NS2, Not Screened
“Maybe if you had a little pamphlet or something not even the test, just like a little information
saying, "Hey, if you want a STD screening or something," right next to condoms, I don't know.
You don't even have to probably have the full test out, you could just a little informational
pamphlet or something saying, "This is what we need if you need any information go to the
Student Sexual Health Center." Something like that.” – Participant S3, Screened
Participants also discussed the need for discretion and privacy when advertising and did
not want the information “plastered all over the school” but preferred it be targeted to people who
may already be looking for sexual health information. Participants also felt that the confidential
nature of the screening kit should be a key point on the advertisement materials. Others described
that the process of giving out the information should not be forceful, and if flyers are being
distributed they could be done so quietly and allow people to review the information and make
decisions on their own time.
“Besides it just being advertised, I don't want it thrown in my face, like, you've seen the religious
nut who stands outside who throws everything in your face. People avoid him because he
throws it in your face. But if people who stand outside the library and out the booklets of
coupons every first week? People are like "Oh, thanks." If they just put a little add in there the
people who hand out the ... "Come to this club" and people just take it without thinking. I don't
want to be rude. And they look at it, and their like "Oh." So I feel like if that's how it was
advertised it would help a lot.” – Participant NS7, Not Screened
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Interpersonal Channels and Sources
Resident Assistants. Many participants valued the advice from the residence assistants
(RAs) in their dorms. Some participants felt that the role of the RAs included ensuring their
residents health, both mentally and physically. RAs were also viewed as an information source
for incoming students who may have not created their own social networks yet. Participants gave
examples of situations when the RAs could provide this information and stated that some group
meetings were divided by gender, so receiving information about self-sampling methods and
talking about STIs would only occur in the presence of other women. Some participants also felt
that to be truly effective, the RA should not only provide information about the process but should
also have the self-sampling kits on hand to provide to residents who need it.
“I know RAs had free condoms. Give an RA one or two of these. You never know when a
resident might need it or something. Or at least give an RA the ability to get one quickly or
something.” – Participant NS2, Not Screened
Peers. Participants also mentioned university-level opinion leaders, including those in
Student Government, sport clubs, and Greek life as potential channels to use for information
provision. However, they described that those in these positions would have to be comfortable
talking about sexual health issues. Participants also felt that they would be receptive to using
peers to communicate about this method and making it “student-led.” Participants also described
that college women respond more favorably to their peers than to adults, so focusing the
communication through those channels would be acceptable.
“Yeah, like I think if it was more of a student-led initiative saying we can take control of our own
health and take ourselves more seriously than we have in the past, I don't know. I think that we
would be more likely to utilize it if it's peers saying this is here for you, use it.” – Participant S6,
Screened
“Generally, you don't have much interaction with the staff or faculty. A lot of the staff on campus,
especially in the Wellness Center and student health services, to a certain extent, they are
students. They are students who work on campus. Generally, you have-That's why they have
orientation leaders, instead of staff. Because they realized that teenagers respond better to their
peers than to adults. So if an adult were to say, "Get tested for chlamydia." You'd be like, I'm not
doing that. Because there's still the message of rebellion. So getting, especially people their
161

age, or people right above them who they look up to, to do it would probably be the best route to
go down.” – Participant NS1, Not Screened
Friends. Many participants mentioned discussing sex, sexuality, and STI screening with
the friends. Participants described that their friends were open with this discussion and they would
be accepting of informational support and knowledge from them but also emotional support when
learning about self-sampling methods. Some had friends that encouraged them to be screened
currently, and participants felt that this would be a part of a normal conversation between their
circles. A few participants identified some specific questions they would discuss with their friends,
including the safety of these methods and if they had similar experiences.
“Second choice would probably be my friends. Just what I've seen if you are in a group of
people, like if your friends are all sexually active, you talk about it. You all talk about it with each
other. If one person knows, it gets around.” – Participant S1, Screened
“I'm really close with my friends, and I consider my friends family and I care about their health.
All my friends are sexually active, and I'd be like "Hey, did this happen after you guys...?" And
they'd help me out and I'd help them out. It's just a whole network of support, like, I don't know a
web of love. They help you out, you help them out.” – Participant NS7, Not Screened
However, some participants stated that they would not discuss STI screening with their
friends, stating that they do not need to know and it would be “too much information” to share with
their friends. Some participants described that they were not accountable to their friends and that
it would cross the line in the relationship to discussing decision-making or information about selfsampling methods.
“It's not that I'm actively trying to keep it to myself. There's just really nobody that I feel that I
have to be accountable to about it, besides the person that I'm actively having sex with. My
body is my business. It's really not anything that has to be "I've gotta do this thing." Of course, if
I knew that my friends were sexually active, I would say, "Hey. I got this done. Maybe you
should look into it." It's just like birth control. When some of my friends went and got the IUD.
They're all like, "Hey, I got this done. It's really cool. You should try it out." It's not like I'm
accountable to them, but it's just something that I'm recommending to them.” – Participant NS1,
Not Screened
Partners. Some participants described talking to their partners as a reason to start the
discussion, but also to have them screened as well. Participants also described this conversation
that could be used to open the lines of communication about previous screening or sexual
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behaviors but mentioned that this was the case in their relationship and might not be the case for
everyone. Others felt that they would tell their partner because they trust their partner and want
to keep open lines of communication, while others felt they would tell their partners, so they would
not be concerned that they were having symptoms and it was just a preventive measure.
“I know at least in my current relationship, before we did anything sexual, he hadn't been with
anyone but I had been with people before, and that was something he brought up, he even
asked about it. I think it's something that even if people don't necessarily want to talk about it,
they need to. It could create that communication. They could be like "Oh, I found this method of
blah blah blah" and then maybe create a conversation that's needed to happen.” – Participant
NS11, Not Screened
Other participants felt that they would not tell their partner unless their results were
positive. The participants who described this felt that they would not include their partners in this
decision or provide them with information because they would fear judgement from them. They
described talking with partners about this as difficult, because communicating about their
screening behaviors may cause their partners to think negatively about their sexual behaviors.
One participant felt that she would not tell her partner unless she got a positive result.
“The only concern with partners would be like maybe ... some people might have like judging
partners, like they might not be in the best relationship ... Because I know there's some guys,
I've had ex-boyfriends that have been kind of like touchy about that kind of stuff, "Like I don't talk
about that," and it's like ... So I feel like that's the only concern about partners.” – Participant
S11, Screened
“I think it's a little less with partners just because you don't want them to think, especially for
girls, you don't want them to think, "Oh, I've been sleeping around. I slept with a ton of guys."
Because that's a thing that we're not supposed to do. Yeah. So I think that way it's less likely.” –
Participant S9, Screened
Professors. Participants also mentioned professors and instructors of sexual health and
women and gender studies courses as sources of information. Some described that it was
important that the information be provided to students in these courses, as they may be more
receptive to the information. Participants felt that self-sampling methods could be mentioned as
a resource on campus within the classes. Some participants also described professors as an
information source, but in the context of advising rather than teaching. They described that it was
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the academic advisor’s role to ensure the health of students and incorporating discussions of
health into their advising would be beneficial.
“The only thing that came to mind would be like, a professor, if I had a course on something like
this. I have a friend who has sexual behavior class. In a class like that, at the very least, the
professor could mention something like this if it was an option on campus. If talking about STD's
in the course just bring up the fact that you can go ... there are places on campus that you can
go to if you need help.” – Participant NS10, Not Screened
Adopter Categories
More Likely to Adopt. Participants felt that people who were more open in general would
be more likely to use a method like self-sampling. This was often described as extroverted,
confident, open, less likely to be embarrassed, or less fearful of judgement. Participants also
identified those who were more involved with social events and groups on campus to be more
likely to use a method like this. This was viewed because of the risks associated with being social
but also the awareness to is associated with being social and more involved with peers who may
have information about this method.
“I feel like the people that tend to go out more. Maybe like the more social people, and the kind
in like social groups, that have time to hang out. So, I feel like people that like to go out and be
involved with extracurriculars and like activities and student life. They would want to be more ...
Like especially if they're more relaxed about just doing maybe outlandish things in general,
they'd want to get tested.” – Participant S11, Screened
However, some participants viewed this as a method that would be acceptable to those
who were less outgoing, or those who were introverted given that they may be shy and
uncomfortable talking with their healthcare providers. Participants also described self-sampling
as a method that might be accepted to those who have not had much exposure to sex or sex
education. With this, participants also discussed the privacy of this method for those with religious
affiliations that stigmatize sex or STI screening.
“I, myself, have been very educated in the act of preventing STIs and pregnancy and stuff like
that so I myself have never really been that worried about it, especially someone from a more
secluded and sheltered community or social dynamic might have that issue.” – Participant S6,
Screened
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Participants described that people who are involved with other risky behaviors might be
more likely to use self-sampling methods. This includes those with many or new sex partners, or
other risk-taking behaviors like unprotected sexual behaviors or STI symptoms. Additionally,
some participants described this method as a fit for women who are screened more often due to
their involvement in risky sexual behaviors as they like to be sure of their STI status. Participants
felt that people who are involved in risky alcohol use or associate with club or “party” behaviors
might benefit from a method such as this. Some saw this as a method for those who participate
in high-risk behaviors once they are ready to take control over their lives and re-evaluate their
behaviors.
“The people that go clubbing a lot. Because they would be more ... If you're already putting your
liver at risk, your brain at risk, you're going to be putting your sexual health at risk, and it's not
going to be a second thought to you because it's the immediate pleasure versus the potential of
something going wrong.” – Participant NS12, Not Screened
“This would be a good route for them [people who are risk taking] to take once they are ready to
take their health into their own hands and be like, ‘I need to do something about what I've been
doing. I need to reevaluate what I've been doing.’” – Participant NS3, Not Screened
Many participants felt that those who were going into medical fields, biology, or STEM
majors might be more likely to use this because they are focused on health, but also those in the
college of education might be open to a method like this because they will eventually be involved
with the health of others. Biology and medical majors were described as more likely to adopt
because they were interested and more comfortable with their bodies.
“I definitely think biology majors would be really open to stuff like this, because I feel like there's
a greater understanding about the body just in general when it comes to biology majors.” –
Participant NS10, Not Screened
Participants also viewed this as a method to address the health of students who do not
have health insurance and felt that they might use a method like this given the potential for lower
costs. Participants also described this as a method that would be acceptable to people who were
not interested in going to see a healthcare provider, whether due to stigma, cost, or trust issues.
“Or someone who is very against going to the doctor for one reason or another. Whether it be
time or stigma or whatever. Cost.” – Participant NS2, Not Screened
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“Maybe people who have trust issues with doctors, that kind of thing.” – Participant NS6, Not
Screened
Participants described sorority women as a group of students who would be more likely to
use a method like self-sampling. Sororities were viewed as organizations that could normalize
STI screening among their membership. Sorority women were also described as “transmitters of
information” so that if one woman liked self-sampling methods, she would communicate it through
her sorority but also to other organizations.
“Definitely sorority women. I think that there's so much talk going on to girls in sororities, that it's
like if one person tries this in a sorority, and they have a good experience with it, then they're
gonna tell their friend, and it'll get passed along. That goes for every club or organization, not
just sorority women. But it's easy to pinpoint those people because they're also in an
environment where they're more likely to be exposed to risky sexual behaviors. So, not
necessarily their fault either, but they're just exposed to those situations. So it just could
happen.” – Participant S7, Screened
Less Likely to Adopt. The most salient group identified by participants that would be less
likely to adopt this method was those that were concerned with the stigma associated with STI
screening. This was often mentioned with students feeling ashamed, or in denial that they may
have been exposed to an STI. Participants also discussed that this stigma regarding STI
screening and sexual activity might have been associated with one’s upbringing.
“Probably the people that are more convinced that there's, or they're in denial about having to
take these tests or just not wanting to even broach the subject of sex, or the fact that they've
had it. If they're ashamed of themselves they probably wouldn't want to I don't know even think
about having anything done with it.” – Participant S3, Screened
Additionally, some participants discussed the gendered nature of STIs. They felt that
women may be fearful of screening and the judgement that may be associated with screening.
Participants described specific situations with their friends in which someone might judge them
for being screened for an STI, and the response or the label that would be associated with them
if they received a positive diagnosis. One participant said that people who were in situations
similar to this would be less likely to use any type of screening method, not just self-sampling
methods.
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“Women that are either scared in general of what might come up, or scared of judgment. People
that are fearful of most things, of this or just testing in general, or judgment of people. Just fear
overall. Anybody that has a general fear over something involving this definitely wouldn't. And
anything that would - it could easily be like, hey, this isn't a big deal. Testing's not a dirty thing,
it's a good thing.” – Participant NS4, Not Screened
Participants also mentioned religion as a factor that would make students less likely to use
a method like this. Participants linked this back with conservative viewpoints and familial
expectations. Participants also associated these religious viewpoints with fear or being screened
and the stigma associated with sex and sexuality within the religion. Some participants described
that these people would be less likely to be screened overall, or to acknowledge that sexual
activity may put them at risk for STIs. Others described the specifics of religious-affiliated dorms,
such as Catholic housing on campus and the negative impact that roommates may have on the
screening process, especially with self-sampling methods.
“Maybe the religious folk, just because not everyone's really ready to fess up to themselves that
they've been sexually active. That group as well as those in the closet maybe, because they
don't even want to acknowledge the fact that they may have been a little unsafe in certain
situations.” – Participant NS3, Not Screened
Another potential group that participants viewed as less likely to use self-sampling were
people who were open to going to the clinic or provider’s office for screening. This was often
mentioned because there may be people who would prefer to ask their providers questions about
STI screening. Some said that people who would not trust themselves with self-sampling methods
and would prefer to “be safe” and go to their provider. Also, students who had time to schedule
appointments with their healthcare providers were viewed as less likely to use this method, as
they could just go to the clinic.
“People who are fine with going to these places being in public, really open about talking about
these kind of issues. They're fine with not using the kit. And then people maybe they don't want
to take that kind of test in their own hands. So they want to go to a professional.” – Participant
NS6, Not Screened
Participants described those who they perceived as lower risk to be less likely to use selfsampling methods. One participant described those in relationships as less likely to be screened
using this method, due to the perceived protection provided by being in a relationship. Participants
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also described those who use safe sex methods, such as condoms, to feel that this was not a
need for them.
“They could still have it, or people in relationships I think definitely. Because if you don't think
your partner's cheating on you, when really they could be having sex with somebody else. I've
actually like I've seen that a lot too through connections. Where people who are in monogamous
relationships get an STD. Then they find out their girlfriend or boyfriend had been cheating on
them and caught it from somebody else. Like you never know.” – Participant S1, Not Screened
Some participants linked the likelihood of use back to an individual’s social networks.
Some participants linked being less likely to use self-sampling back to those who study more or
who are more involved in campus life. Participants felt that those who focused on having fun
rather than their education would be less likely to use this method. They also linked this back to
other risk behaviors, such as unprotected sex and alcohol use. Other participants described
students that are more focused on academic as less likely to use this method, as they are more
responsible, decisive, and planned in the actions they take.
“It's the ones who are like, "I'm undecided" and they just party and that's all they do. The ones
who say they're undecided then pick a major right before they graduate just because they came
to college to party. Because they're not really going to their classes, so first of all they're not
being responsible, they're not making sure that they're okay. They're more than likely hung over
all the time so they just dismiss everything as being "Oh, I just have a hangover" or "I partied too
hard last night." And if they're at the parties, they're probably sexually active. In college, it's very
hard not to be, and they might have multiple partners and they might be like, "Oh, we use
condoms, we're safe." And they might not think condoms break, they didn't really put it on or he
lied to you. I also feel like students who come to campus, go to their classes and leave
immediately are not involved at all in campus life wouldn't do it, because they probably wouldn't
know about it. The ones who are like "I'm not going into the restrooms here because they're
dirty, I can only go at home, I'm not going to the library, I only came here for my class." And they
leave and that's it.” – Participant NS7, Not Screened
Social System
The social system is divided into the social environment, such as norms and culture of the
university setting, and the physical environment, such as location and physical traits of the
university. The influence of the social environment and the physical environment of the college
on the adoption of self-sampling methods are described below.
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Social Environment
Experimentation. Women reported that the social environment of the college was
associated with sexual experimentation and therefore STI screening was important due to the
many students engaging in risk behaviors. Experimentation on the college campus was
associated with students being able to make decisions on their own for the first time, especially if
they have “helicopter parents” or parents that held on very tightly. Some participants described
“branching out” or “going crazy” and experimenting with behaviors they had not engaged with
before, such as meeting new people, partying, engaging in sexual behaviors and alcohol and drug
use. This was often described as occurring because the college environment was more accepting
than their previous social environments such as high school. Participants felt that because of
these behaviors, the college environment would serve as a good place to provide education to
students about STI prevention and screening.
“I feel like a lot of people come to college and their first thought is to go crazy on everything.
That includes sex. A lot of times it can be people's first experiences with sex or anything. So to
have this as an option, or even just to educate people on it, it could be their first chance to even
get tested in a way they're comfortable with.” – Participant NS11, Not Screened
“A lot of people, especially if they're first years, they're like, "This is what college is," and they go
into it thinking that, and later along down the line they realize, ‘Maybe I made some mistakes
along the way.’” – Participant NS3, Not Screened
Hook up Culture. The college social environment was also described as being a culture
of “hooking up” or casual sexual behaviors. Many participants described that for the first few years
of college, students were involved in hook-up behaviors, and then would later settle down with
one partner. Participants also described students in the college setting may be in the same social
networks and may be having sex with the same people without considering the risks.
“I think this especially important for college campuses, considering how the culture is of a
college campus. Everybody's hooking up, and they're definitely not using protection. I can just
tell you, all of my friends. None of them use protection. I'm like, girl, you have to get tested.” –
Participant S1, Screened
“I would say just people being unsafe. They don't really consider all the risks involved, because
of that having this alternative would be a good thing, just because not everyone is willing to fess
up to what they've done just yet. Obviously there's nothing wrong with exploring your sexuality
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or any aspect of that, or any aspect of sleeping around, because you have that right, so long as
you're happy and comfortable, but you have to be safe. That's something that I hope more
people would jump on board with.” – Participant NS3, Not Screened
Given the hook-up culture described, participants reported that the culture promotes
screening behaviors between sexual partners. Some participants described the concept of
“papers” or reports indicating negative STI screening results that are often exchanged between
partners prior to engaging in sexual activities. Additionally, because of the recommendation to be
screened following changes in sexual partners, some women on college campuses are screened
every three or six months, and self-sampling was viewed as a method to make the screening
process easier, but also allow quick access to those who want documentation of their status.
“Well, I know that one of my roommates would definitely like something like this. She told me,
like the other day we sat down and had a talk, she told me she goes and gets screened every
six months, I think is what she said. Three or six months. Like fairly often. Because apparently
when she meets with any partner, they say, "All right, papers. Show me that you're clean. And
she has to be able to present actual papers. Otherwise, they're not going to proceed with the
relationship. Which makes sense. But so this would give her a little bit of peace of mind, and
then you don't have to set up a doctor's appointment every three months. Because that would
be a pain in the butt. Whereas you could theoretically, like it doesn't seem to have an expiration
date, it's a piece of plastic. You could theoretically order 15 of these and just keep them under
your bathroom sink.” – Participant NS2, Not Screened
Gendered Nature of Sexuality and STIs. Women also discussed that sexuality among
women was viewed negatively although it is part of the human experience. Participants talked
about their upbringing and the stigma associated with sex before marriage or sexual behaviors
among women in general. Women reported being worried about other people’s perceptions of
them as women should be seen as “chaste and pure at all times”, but if they aren’t there’s a label,
such as slut or whore, attached to them. Women felt that specifically for STI screening there was
a negative stigma associated and self-sampling methods would be beneficial because they won’t
have to discuss their sexual behaviors with their healthcare providers.
“Society and media have a weird way of portraying women. They want you to be sexually active,
but they don't. They want you to be good little girls and only have sex with your husband who
you've been married to for seven hundred years and pop out 2.5 kids, but then again they also
are like "Why aren't you having sex on prom night?" "Why aren't you doing this?" And so, there's
only two sides where they want you to do it, but then they want to be able to shame you for it.
So that's why they won't test you, because they feel like you're just a slut. Like you have
170

everything in the book. If you're getting tested, you have it. That's how some people feel.” –
Participant NS7, Not Screened
Women also reported there was a stigma associated with their sexuality compared to men.
While women were socialized to think they should only have one sexual partner after marriage, it
was more acceptable for men to have more sexual partners. Participants also felt that women
who were sexually active were shamed, while women who were not sexually active were viewed
as prudes. Women felt that this was changing, with college women becoming more independent
and self-sufficient than portrayed in the media. Participants felt that the media portrays women
and “sluts and wild child(s)” and in the movies college women are presented in “at frat houses,
dressed like whores.” Women also discussed the idea that people will make an association
between being screened an actually having an STI and assume “if you’re getting tested, you have
it.”
“I would lying if I said no because there's still that gender role in society where if women sleep
with men then they’re slutty. Then, if you get tested you're like well why do you need to get
tested? Have you been sleeping with a lot of people what's going on? So yeah, there's definitely
a stigma around it. Which is why I feel like some people don't want to go into clinics and get
tests because they're too embarrassed to ask their doctor and be like ‘Hey, can I have an STD
test?’” – Participant S3, Screened
Judgment from Men. In addition to the gendered nature of sexuality, women also
reported their concern about judgement from men when being screened for STIs. Although selfsampling methods did afford some privacy, women felt that if men saw them picking up the kit
that they would be stigmatized and assume they have been involved in risky sexual behaviors or
have been “promiscuous” and need to be screened. Women also reported that if a man saw them
either picking up or dropping off the kit, they might perceive them as “dirty” or “nasty” and if they
were single or looking for new sex partners, they wouldn’t be interested. Although this was
typically described with being seen by men, some participants described that this would be true if
women saw them too. Women felt that in the college setting, screening should be promoted to
everyone who is sexually active.
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“I could definitely see that as a problem, because I feel like ... definitely like the stereotype of
girls should not sleep around as much ... You might get labeled as dirty if a guy sees that. So,
they wouldn't be interested in you. I don't know. I have a boyfriend, so I'm not really thinking
about them. But I could see, if you were single and looking to meet other people, and a guy saw
you with that, then they probably wouldn't be interested in you. But it should just be equal,
'cause this is a health thing. You should just get tested. It's like a check-up.” – Participant S4,
Screened
Roommates and Dorms. Participants also discussed the social impact of living with
roommates or in residence halls. Some described the social influence of living in a dorm, stated
that the close living might be influencing sexual behaviors. Participants discussed the physical
issues of using self-sampling in dorm rooms also, but also discussed the potential for rumors and
conversations to start if their roommate saw them screening.
“A lot of the times, especially when you live in the dorms, what you end up finding is that
everybody knows your business, and everybody knows what's going on with you. If you say to
your friend, and this is something I learned very recently, but the people who live in your dorm
aren't always your friend. They're friends of convenience. They're there, so you hang out with
them. So you might say to somebody who you think is your friend, "Oh, I'm going to get
chlamydia tested, I'm gonna get STI tested because I'm not sure what's going on and I just want
to make sure I'm safe." They're gonna say, "Oh, well, she went to get tested for chlamydia. She
might think something's wrong." And then that spreads around because people are the way that
they are.” – Participant NS1, Not Screened
Characteristics of the School. Participants felt that the college campus in which they
were currently located had significantly more health-related resources than other schools in the
state. Some participants talked about the events that take place on this campus and in
conversations with their friends at other universities, realizing they were not as health-focused as
their university. Additionally, participants felt that the university was a large, research-focused
university that is innovative and growing, so while self-sampling methods may not be a point of
marketing to recruit students, it was “an added bonus.” This university was also viewed as
receptive to innovative approaches to health because it is a “younger school” and less focused
on tradition. Another mentioned characteristic was that the university recently became a
preeminent university in the state, which may impact the resources provided to students. Other
students talked about the dedication of the staff, RAs, and professors to their jobs and this creates
a culture focused on health and safety.
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“Obviously we talked about earlier, this is a better place, I feel like it's a more comfortable place
- because I know if I told my friends that at FSU or UF they'd be like, "What? That's not a thing
here." But I feel like here, you hear so much about other health things and being healthy and
taking care of yourself. I told my friends some of the things that happen here, like, we had a
pizza consent thing. There's free tampons and pads, there's all this stuff, there's condoms all
over the place. They're like, ‘My college campus has none of that.’” – Participant NS4, Not
Screened
Additionally, participants talked about other schools in the state and the reputation that
this university has that is it not that much of a “party school” like other schools. While self-sampling
methods were beneficial for this university, they would be just as compatible with the needs of
students at universities with party cultures.
“I think all colleges in general, because any college ... USF isn't even that much of a party
school. But I've heard I think it's FSU that is four times as much as we are, or colleges with very
big frat life and sorority life, they're a lot more party oriented and drug oriented and sex oriented,
while we're split half and half.” – Participant NS12, Not Screened
Participants also felt that because this was a four year university, it would be more likely
to have resources like self-sampling available, compared to community colleges. In particular,
participants described the commuter nature of community colleges and the lack of involvement in
the college’s social community. At community colleges, participants reported they were there to
“get it over and done with” while at this university, there is more connectedness and involvement,
along with a group identity. Others felt that student life at community colleges was non-existent
but at this university there is a more social nature.
“I feel like the universities would be better tailored to have something like this versus a
community college because community colleges are a little more commuter. That's saying the
people that don't really want to stay there or be involved or anything probably wouldn't hear
about this. When I say involved, I mean if there was a no, not that I know of anyway sexual
health office at the campuses that I went to or anything. That's why I said I was not involved at
all. Definitely universities where people are living and actually staying and trying to figure out
things that are happening around it and things that are going on.” – Participant S2, Screened
Open and Accepting Culture. Participants overwhelming described the college’s culture
as open and accepting. Some participants felt that the campus was supportive of health in all
aspects and focused on improving the health of their students. Participants also felt that selfsampling methods would be more accepted on a college campus than in the general population
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because of the progressiveness of the campus, including offering classes focused on sexual
health. Participants felt that although there might be some concerns with privacy, self-sampling
methods would be generally accepted.
“I feel like it's, maybe, towards more acceptable. I just feel like in our society, I think USF is
pretty open and accepting. I think it's more of ... I think we're going in the direction of self-care
attitude. I don't know if that makes sense. It's hard because, I talk to my friends about getting
tested, and they're like, "Yeah, you should totally go do it; who cares? It's a good thing." But
then when it comes to me, I'm like, "Oh, I'm a little embarrassed." So I think we're moving in that
direction, but not there yet.” – Participant S4, Screened
In addition to the culture being open and accepting, many participants described that
their peers on campus were also open and accepting. Participants specifically discussed the
openness of their RAs when talking about sexual health and their willingness to discuss and
promote screening behaviors. Another noted discussion came from Student Government, when
the male president and vice president discussed the need for sexual health on campus and
talked about free condoms. Some participants who were leaders in the university also discussed
how they themselves promote sexual health and screening to create a culture of health.
“So I always make sure to tell my students, "If you are sexually active, get tested." So I drove
that into them. So we're trying to create that culture, where it's a sex-healthy campus.” –
Participant NS1, Not Screened
“I think campus culture would definitely encourage using this. The RAs have tried to give
everybody the talk multiple times. I've gotten more sex talks from each of my RAs than I have
from my mother in my entire life. Which is pretty funny.” – Participant NS2, Not Screened
Similar to Other College Resources. One social system factors that participant often
discussed was the parallel between self-sampling methods and tampons and pads. Recently, the
student government at the university received funding to provide free pads and tampons on
campus and because of this, many people felt that they would also be supportive of supplying
self-sampling methods. Although not mentioned in the quotes below, it is important to note that
the President and the Vice President of SG are both men, and therefore this was viewed as a
success for women.
“The only thing I think is that it would be easier to pitch it through Student Government than the
Wellness Center. Because, the Wellness Center, a lot of times there's a lot of bureaucracy and
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a lot of politics involved in that. But if you go to Student Government and you're like, "Hey."
They'll be like, "Yes! Okay." Because with the whole thing with tampons last year, where
basically, they realized-Somebody came up to them, who is the student government president,
and was like, "If you have free condoms and sex is a choice, then why don't we have free
tampons and periods aren't a choice?" They got tampons for free on the campus and things like
that.” – Participant NS1, Not Screened
Sexual Assault and Counseling. Participants discussed the nature of sexual assault on
college campuses and felt that self-sampling methods may be beneficial for people who have
experienced this. Participants described that women who have been sexually assaulted may not
feel comfortable seeing male healthcare providers for screening after the event and these
methods may allow the woman to feel safe and ensure her privacy by not being re-traumatized
tell her story to another person. Participants also described that on large college campuses there
is a “big rape culture” and people may not always be screening for STIs as a result of a decision
they’d made consensually.
“I feel like there are a lot, I mean not a lot, but there are all sexual assaults and things that
happen on campus more than say a commuter college. I mean, unfortunately, that's a reality
and I feel like if any assaults did happen and they were here and this was here that they would
probably feel safe to just take that and test themselves with it. Just to know if the person that did
that to them had anything. At least the things that you're testing for.” – Participant S3, Screened
Participants also linked sexual assault back with the counseling center and mental health.
Participants felt that after a traumatic event, someone may not be comfortable seeing a healthcare
provider and may prefer to see a counselor for confidentiality and established trust. Counselors
were viewed as focused on making the patient comfortable and therefore may be a source some
women would go to for help or information about screening. Because of this, the Center for
Victim’s Advocacy and the Counseling Center were two resources on campus where the kit
should be available for pick up.
“Well maybe you've gone through some traumatic experience and you are seeking help, and
talking to a therapist. Not to be graphic, but if you were raped for example. Yeah, it would just
be that much more comfortable for someone to talk to someone confidentially about it. They
don't have to go to a doctor. They are going to a doctor, but it's a different type of doctor, and it's
someone that they know, they trust. And sometimes there's more trust, more relationship built,
between you and the therapist versus you and your primary care doctor. So I definitely would be
comfortable talking to someone who I know is confidential, who has my best interests, to give
me the best information, and they won't lead me astray.” – Participant S7, Screened
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The South. Participants discussed the impact of the university being in the Southern U.S.
Participants felt that the South influenced the perception of sexuality among women. Participants
discussed that in the South there were gendered expectations between men and women having
sex. For men, sexual activity was viewed positively and for women it was stigmatized. This
Southern viewpoint was also linked back to religion, given that some Southern religions promote
abstinence until marriage. Participants also discussed that the South was “traditional” and that a
stigma remained surrounding sexual behaviors. Other participants also described that the South
was severely lacking sexuality education in schools and that offering information on self-sampling
methods in colleges that had students from these areas would be beneficial.
“[For men] They're kind of like, "Yay! You had sex, great for you." Girls are like, "Wow, how dare
you, you're supposed to wait until you get married." And things like that. It's definitely a
difference. Especially living in Florida we're in the South and I'm from like a really white town in
Florida so it's definitely like that. You can tell the guys were like, always, talking about girls and
things like that and the girls were supposed to be like little southern belles kind of. I think maybe
more up North and the Midwest is different and they're not like Southern but they're still pretty
Christian.” – Participant S9, Screened
Physical Environment
Compact Campus. Some participants discussed that the physical nature of the campus
played a role. Participants talked about the location of where self-sampling would be available,
and many felt that this campus was compact and easy to navigate, so any site surrounding the
center of the campus would be easy to access. Many participants described how they viewed the
physical setup of campus as a positive. Some participants mentioned that because of the compact
nature of the campus, resources are in walking distance and transportation is not needed. Many
participants described the Student Center and the SHS as the central part of campus and
therefore they were easy to recognize, even for transfer students.
“The campus is set up kind of surrounding the MSC, student health, and the library, are like the
three hubs on campus kind of. Like this little region. And then surrounding everything is the
graduate classes or dorms and stuff, which I like a lot because anything you need you can find
in this general area. So if it were to be offered on campus it would probably be promoted here
and offered here. Everybody comes to the MSC or student health or library.” – Participant NS12,
Not Screened
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“I like that everything at USF is very close together, especially for people living on campus
they'd be able to have that access to it, because it's just a short distance to walk to go over
there. If you don't have transportation you can just go over there and get whatever it is you
need.” – Participant NS3, Not Screened
One participant brought in a common concern, parking, as a potential positive for selfsampling. She reframed the issue to be a positive influence on self-sampling and said that once
she found parking, she wouldn’t relocate which might give her downtime to access some of the
resources close to her.
“Okay so parking is really hard to find. I have something else to do in the library at 2:00, so I'm
just going to stay here until 2:00. So that gives me some downtime to maybe think about if I
have and STI and maybe even take the test in the bathroom.” – Participant S8, Screened
Safety. Participants described that the location of SHS being in the center of campus
would facilitate STI screening, as people view this part of campus as safe and would feel
comfortable picking up a kit from this area. Many women described the community surrounding
the campus as unsafe and felt that if self-sampling were available on campus, they would not
have to go off campus to be screened. Participants also made comparisons to other universities
and felt that this campus was one of the safest, even though the surrounding area is not viewed
as safe.
“But I went to FSU and was like, there's no safety. There's really nothing. They have the blue
light thing, but nobody uses them. I've heard one go off here already. I was walking with a friend
that night, and somebody called the safety because they got nervous. But then they came in 10
seconds. That was the scariest golf cart ride I've ever had in my entire life. Yeah. I feel like the
maturation here is more focused on taking care of yourself as a human being and making sure
you're safe. Because people will tell me, "You live in Tampa, that's a rough area" especially
Suitcase City being right there, and I get it. I grew up here. But it's not like any other college
campus. We've never had a serial killer, nothing like FSU had.” – Participant NS4, Not Screened
Expanded/Spread Out Campus. Although most participants felt that the campus was
compact and easy to navigate, some felt that the campus was spread out and difficult to get
anywhere quickly. Some participants felt that a solution to this would be to offer self-sampling
methods in multiple places. Other participants agreed and discussed the need to consider offcampus students and their accessibility to resources on campus. On this particular campus, the
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health-focused portion of campus was located on the outer edge of the university, far from what
was typically viewed as the central location of the campus. Some participants discussed that this
might make it more difficult to get to an appointment at the university’s medical clinic but might
have the benefit of added privacy.
“I think if it was only offered in one location, like the health center or something, that might make
it kind of hard, just because say you live off campus and you're only in some of the buildings on
the outside of campus. You're not gonna wanna come all the way to the health center or
something to get it. So maybe having it, so if it was in multiple locations or multiple bathrooms or
something, I feel like that would make it a little more accessible to people.” – Participant NS11,
Not Screened
Finally, many participants discussed one particular dorm that was not centrally located
and felt that living in this dorm was associated with a long walk to get to the center of campus.
Some participants felt that this would be negatively associated with using self-sampling if it were
only available in the center of campus.
“Just USF is huge. And so it's really difficult just to get one place to another if you're living ...
Like I live in JP, which is all the way on the south side of campus. I'm pretty much almost
nowhere near the MSC. And so it's about a 15 to 20 minute walk there. And so it can be
complicated just to find the time to even go there.” – Participant NS6, Not Screened
“I guess it depends on where you're living on campus or off campus, because I ... When I first
moved here, I lived in JP, which is the newest dorm and I had to walk between classes pretty
far.” – Participant S6, Screened
Dorms and Residence Halls. Another concern with the physical environment of the
university’s campus was living in residence halls or with roommates. Participants discussed
communal bathrooms and the lack of privacy. Other participants discussed that if the communal
bathrooms were not an option, self-sampling could be done in the dorm room, but that was often
shared as well. Some weighed the benefits of self-sampling and the need for privacy with going
to a healthcare provider for screening. Other participants described the anxiety that would be
associated with using self-sampling methods in their dorm. A few participants described the
possibility of roommates physically invading their privacy and looking through their belongings.
This comprised their privacy and would make them less receptive to using self-sampling methods
in the dorm room.
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“It'd be awkward to do this in a bathroom because some dorms don't have a private bathroom,
so it would be the communal bathroom. I don’t think you really a need toilet so you could do this
in your own dorm but you share that. So that's also … finding a private space for this would be
kind of bad. I don't live on campus so I don’t have that issue, but for girls that do, that would be
kind of intimidating. When you go to a doctor's it's intimidating to talk to people but you get a
nice little private area versus this, you don't talk to people, so the intimidating part is finding an
area to do it. You can lock the door but you still have a roommate that can just come in.” –
Participant NS9, Not Screened
Research Question 2
The next step presents the results of comparisons of themes by screening status to
answer research question 2: How do the perceptions of innovation characteristics differ by
screening status? There were a few areas of difference to note.
Complexity
Participants who were not screened had more concern about privacy when providing
results of their screening. Women who were not screened felt that phone and other methods of
contact to report results were more stigmatizing than text, as it is easier to read than have to talk
to someone about. Specifically, not screened women felt that talking to someone on the phone
was uncomfortable and that people in their age group would be more comfortable getting their
results digitally. Participants in this group also felt that “people get weird when sex gets talked
about” and that reading their results would be easier than having a discussion with someone they
had never met. This notion of stigma associated with receiving results via phone was not present
among women who were screened.
“I like their online form of like getting it because sometimes the doctor’s people will call and
that's embarrassing. Then generally they don't say anything over the phone but there's still a
chance that they do, like leave a weird voicemail and it's like, “Ugh …” So I like the digital
version and getting it online, that appeals to me.” – Participant NS9, Not Screened
However, screened people mentioned concern about length of time it would take to
receive their results. The most common mentioned concern from participants in the screened
group when describing the process was the length of time the mailing process would take and the
length of time the results would take the process. Participants wanted to know how long it would
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take to receive the kit once it was ordered and if there was a tracking option to receive notification
when the kit had been received by the lab for testing. Many participants described wanting
updates and notifications, including expected times that they would receive their results.
Participants explained that screening could sometimes be a time sensitive issue and some people
may be worried while waiting on their results. Because of this, participants wanted to ensure
tracking information was available to them to monitor the process and prepare for their results.
This theme of tracking was not mentioned by participants who were not screened.
“Do they have an ETA on when the results get delivered or is it just kind of on a ... Do they tell
you oh, your results will be ready in two weeks or two days or is it just sort of as by ear thing?
Yeah. I'd want to know, okay, how long do I have to wait?” – Participant S3, Screened
“Let's say someone was actually really worried about it for some reason. I guess they're
sleeping around. They don't want to pass it on to people or I don't know, for reasons like that.
They could know one, that they'll get the result, and then one, they can start again or whatever.
I think it's just updates, because I like updates with things.” – Participant S2, Screened
Adaptability/Innovation Design
Although all participants were asked about the mailing process of the kit and the potential
changes to meet the needs of college women, only those who were not screened did not want to
mail the kit to get their results. Specifically, participants who were not screened reported that they
did not want to mail the kit because they were unsure of the mailing process or the locations to
mail things. Screened women reported that they did not want to mail the kit because it was
inconvenient and difficult to get to a post office or mailbox; however, they did not mention mailing
issues, such as not knowing the process of mailing. However, participants who were not screened
reported that they did not know how to mail things on campus, whether because they were transfer
students or because they were unfamiliar with the process of mailing items in general. This
unfamiliarity was seen as a barrier and would lead participants to favor another approach. Again,
this specific theme was not noted in screened participants.
“Actually, I don't know how to send mail yet, exactly. I know I have to go to the post office on
campus, but it's not my mail building.” – Participant NS10, Not Screened
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“Just cause I know a lot of people may not have time between classes or may not, they're new
to campus, I don't necessarily know how everything works yet, so the process of mailing stuff.” –
Participant NS11, Not Screened
Although offering pick-up and drop-off of the kit in public bathrooms was not viewed
positively by participants in this study, students did mention that they liked the idea of the entire
process being contained at SHS. Rather than taking the kit home, they would walk into a restroom
at Student Health, collect their sample, and leave it for screening. This eliminated concerns about
tampering with the kit. However, this theme for adaptability of the process was not mentioned by
participants who were previously screened.
“I keep thinking the health center, because it should be associated with that. But I think there's a
bathroom - I haven't been in the health center for a week. So I can't remember anything. Yeah.
So just have it near that, and be like, hey, go in here and drop that off. I think that'd be a good
idea.” – Participant NS4, Not Screened
“Then the clinic option would be more appealing, just going in, getting it done and not having
any evidence to bring home. Yeah, there's nothing for roommates to see or anything, or maybe
parents.” – Participant NS9, Not Screened
Additionally, participants who were not screened also described other ideas for housing
this process within Student Health. This process was viewed as safe because of the sample was
being left with healthcare providers. This particular viewpoint was not expressed by women who
were screened.
“I think it'd be better if they're going in the bathroom and immediately coming back out, because
then it's like that risk is not available. So maybe if it was part of a doctor visit like you said, you
went in and said, "This is what I'm doing," then you got one, even if you went back in where they
have the doctor rooms and they gave you one, you do it back there, you get it back there. So
even then, people seeing you wouldn't be a risk, or a factor in it. And then people that think that
things need to be associated with doctor, it'd still be - they think, "Oh, I'm just doing it by myself."
No, you're doing it and then you're giving it to a doctor. So it's not like there's some weirdo going
back and checking.” – Participant NS4, Not Screened
Opinion Leaders
Both screened and not screened women described a variety of peers and celebrities as
potential opinion leaders. However, screened women mentioned that they valued the opinion of
people who have already used this method, so they can learn from experience. Screened women
also mentioned that the person’s perceptions of self-sampling methods did not have to be positive
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for them to be willing to try the method. Finally, screened women also discussed the need to hear
from previous users and their testimonials to personalize the information. Because of this,
previous users were described as opinion leaders among women who were screened, but this
was not described among any non-screened women.
“Probably just that they used it, just so they can tell me the process, like more insight on it, but
even if they got a bad ... Even if they didn't like it, I like things that ... I love liver and onions and
people hate liver and onions. I'm not really the normal person when it comes to that. I tend to
like things that most people don't like or just people have a bad taste about it. I don't see myself
not using it just because my friend didn't like it.” – Participant S3, Screened
“Honestly, you know how they have those commercials where they have a doctor in uniform
saying, like, "Oh, this is blah, blah, blah." Then, you have the actual patient testimony thing? I
like that better. It feels more connected. Where if you have whether or not it's an actual person.
If you label it and say this is an actual person that has used it and they say, "Oh, this is my
experience with it. This was good, this was bad." They probably wouldn't say bad on the thing,
but they'd say what was good about it, this is why I think you should use.” – Participant S3,
Screened
Communication Channels
While most participants mentioned a variety of communication channels and sources they
would respect to learn about self-sampling methods, only screened women viewed themselves
as providers of information. Screened women described themselves as the people their friends
come to for information about sexual health, and some reported feeling that it is their responsibility
to provide information to their friends. Other screened women felt that if they knew this information
it would benefit those in their circle because they would be able to provide their friends with a
resource and reduce their anxiety. This combination of information communication and opinion
leadership was not shared by women who were not screened.
“As someone who's super interested in women's health, I think I'm the friend who knows the
answers to this kind of stuff. So I think that I would be the one that people would ask, but
because I'm that person I feel like it's my responsibility to kind of learn it on my own. So I don't
think personally I would ask people, but I think my friends would ask me.” – Participant S8,
Screened
“I feel like I'd kind of be the one to like tell my friends, "Like hey, this is a cool thing, I feel like
you guys should try it. Think it's like convenient." And a lot of my friends are like me, we tend to
be more like on the feminist side of things. So I feel like it's just good to get to like ... get the
word out and be supportive to your other female friends and saying, "Hey." Especially because
sometimes you have a friend who's worried or stressed about like, "I want to get tested, I want
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to go to the doctor's office," and you'll be like, ‘Okay, well there's this thing you can do by
yourself.’ – Participant S11, Screened
Additionally, doctors and healthcare providers were mentioned as an interpersonal
information source but only among participants who were screened. Participants described the
option of talking with a professional even if it was not within the healthcare setting, but possibly
through email or text. Healthcare providers were viewed as a reliable source of information,
especially in regard to self-sampling methods. Other screened participants stated that they would
ask their provider’s opinion before purchasing the kit, but felt that even the provider mentioning it
as a potential option would be important.
“Maybe I would call my doctor. I think maybe talking to a professional, whether it be like email or
text or anything like that. I think just having a professional at hand to you to be able to talk with,
even if it's not going into a doctor's office but just being able to ask the questions you have and
be understood and be given good answers instead of just going to WebMD or something.
Something that's reliable, otherwise, it's not a good source of information.” – Participant S6,
Screened
“Before I bought it, I would probably talk to my doctor just because I'm really open with doctors. I
tell them everything. Maybe just tell him that. Even your doctor if you're doing just your wellness
check up or just a regular visit, like, "Oh, we have this if you're interested," or even the MSC
place where you get massages. They can be like, ‘Oh, just so you know, we're offering this
now.’” – Participant S2, Screened
Social System
Although there was a lack of sex education provided in their previous education, many
non-screened participants described a desire to take control of their health or to take their health
into their own hands now that they were in college. These discussed their newfound
independence and the opportunities to advocate for themselves, but stated that advocating and
discussing sexual health, especially if they have no prior knowledge, may be concerning for them.
Other participants described that the university promoted and support students caring for
themselves and taking charge of their health, whereas this was not the case in high school. Nonscreened participants viewed the college time as a time to become more mature and take charge
of their lives and advocating for screening was viewed as a part of ensuring health. Additionally,
some participants felt that most college women viewed screening as liberating rather than
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shameful. In the college environment, participants described that even if self-sampling methods
may not be the best choice for them, most women were open to learning new information and
new ways to improve their health. However, this theme of taking ownership of their health was
not mentioned by women who were screened.
“Well I feel like when you go into college, and it's most people … it’s their first time living on their
own. So it's also their first time or they have more control over what they do and who they have
over and when they come home, or that sort of thing. And so this is more convenient in that
aspect, where you want to protect yourself but you're too meek to go to a doctor or talk to
someone to learn more about this. I feel like a lot of people if they're not doing that in high
school they don't know exactly how to approach it. So this option would help, just help ease it
so it's easier. You just stop by, grab it, test it and then you get the results, versus going again
and talking to someone, talking about things you probably haven't talked about before, which
can be also intimidating.” – Participant NS9, Not Screened
“Yes. I think it's a mature thing, and that's the whole point of going to college, is getting more
mature and taking care of yourself, and this is definitely a step towards that. Because the whole
point of college is, it's education, but you're growing up, and this is an aspect of growing up, is
you have to worry about things like this. And it's not even worry, but taking care of yourself. Selfadvocation.” – Participant NS4, Not Screened
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CHAPTER FIVE:
DISCUSSION

The purpose of this study was to explore factors influencing chlamydia and gonorrhea
screening among college women. This study had two aims: (1) assess factors associated with
STI screening (chlamydia and gonorrhea) among college women and (2) identify informational
needs and key intervention characteristics to inform the development of a patient-centered STI
screening intervention. Aim 1 and Aim 2 Phase I focused on traditional methods of STI screening,
while Aim 2 Phase II and Aim 2 Phase III focused on self-sampling methods. This study sought
to address five research questions through four data sources. In this section, the discussion is
presented by data source, with data triangulation, key findings, strengths, limitations, and
implications at the end. A summary of the key findings and future research recommendations
from all Aims are presented in Table 29.
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Table 29. Summary of Key Findings and Potential Future Research for All Aims of Study
Key Findings
Future Research
Aim 1: What are the demographic factors associated with STI screening in the past 12 months?
Race is associated with STI screening

Understand the factors associated with STI screening by race; qualitatively
explore the STI-related needs of women by race
Number of sex partners associated with STI Qualitative describe perceptions of risk and the decision-making process
screening
associated with STI screening; consider patient-provider communication about
risk behaviors
Impact of number of sex partners on STI screening Assess the relationship between race and number of partners through other
differs by race
datasets; explore factors associated with racial differences in screening
Provider communication associated with STI Explore patient-provider communication in college health settings from patient
screening
perspective and provider perspective
Insurance coverage associated with STI screening Consider college-based insurance plans and coverage for STI screening,
qualitatively explore concerns about STI screening while on parent’s insurance
plan
Aim 2, Phase I: What are the STI informational needs and preferences among sexually active college women?
Most received sexual healthcare off-campus, but
would go to student health if needed care for STIs

Qualitatively describe factors influencing use of student health resources on
campus, consider patient-provider communication about STI screening among
college health providers
Women who visited student health felt their visit Explore specific technological approaches acceptable to college women;
would be improved if technology were incorporated evaluate methods to incorporate online scheduling; assess preferences for
future STI screening related app development
Healthcare providers, the internet, and college Explore the roles these information sources may have in improving rates of STI
resources were the most preferred sources of STI screening, assess next steps to improve patient-provider communication;
information
evaluate accuracy of online information about STI screening and STI-related
eHealth literacy, understand specific college resources providing information
Hispanic women ranked family as a more preferred Qualitatively describe cultural factors influencing information sources for STIinformation source than those not Hispanic
related information; explore family members as potential information sources
and communication channels for STI information
Women who lived on-campus ranked other Assess specifically what “other” sources might entail, explore housing status as
sources as more preferred than those who live off a mediator of STI-related health information
campus
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Table 29 (Continued)
Single women ranked friends as a more preferred Explore the influence of friends and peers as an information source for STI
information source than those dating or in a information, evaluate qualitative differences in information seeking by
committed relationship
relationship status
Women who were dating ranked family as a more Qualitatively describe relationship and interpersonal factors influencing
preferred information source than those who were information sources for STI-related information; explore family members as
in a committed relationship
potential information sources and communication channels for STI information
Aim 2, Phase II: What are the perceptions of self-sampling methods among sexually active college women and transmen?
Participants were willing to adopt self-sampling Assess other potential factors associated with willingness to adopt, explore
methods and reported they were comfortable, similar characteristics among young adult women not enrolled in college,
acceptable, and address a healthcare need
assess provider influence as a moderating factor, further explore results among
specific populations, including transgender men
Most important innovation characteristics were low Explore acceptable and feasible cost estimates for self-sampling methods in
cost, clear instructions, and accurate results.
this setting, evaluate ease of instructions and directions when collecting a
sample, further describe perceptions of accuracy associated with self-sampling
methods
Least important characteristics were related to Qualitatively describe the factors associated with the low importance ranking of
interpersonal communication
interpersonal communication
Observing how the self-sampling process works Evaluate fear of STI screening as a moderating influence on this perception,
was more important to those who had been understand comparisons made between traditional methods of screening and
screened compared to those who had not
self-sampling methods
Having someone to talk to who has used self- Describe the value of peer recommendation for STI screening and cultural
sampling before was more important to women influence of these recommendations
who were not Hispanic compared to those who
were
Best predictor of willingness to adopt self-sampling Assess specific barriers associated with in-clinic methods of STI screening,
methods was don’t have to go to clinic.
identify salient descriptions of these barriers
Healthcare providers, the internet, and college Explore the roles these information sources may have in improving rates of STI
resources were the most preferred sources of screening using self-sampling, assess next steps to improve patient-provider
information on self-sampling methods of screening communication about self-sampling; evaluate accuracy of online information
about self-sampling methods and STI-related eHealth literacy, understand
specific college resources providing information
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Table 29 (Continued)
Those who were screened ranked college
resources as more preferred than those who were
not screened
Those who scored lower on individual
innovativeness ranked family as a more preferred
information source than those who ranked higher
White and Other race participants ranked partners
as a more preferred information source than Black
participants
White participants ranked family as a more
preferred source than Other race participants

Assess college resources available and their influences on STI screening
behaviors, target salient programs and explore preferences for information
provided by college resources
Explore innovativeness and adopter categories and preferred information
sources, understand adopter categories and their influence on adoption of selfsampling methods for STI screening
Understand the impact of partners on STI screening behaviors, explore
differences in interpersonal communication with partners by race and ethnicity

Qualitatively describe cultural factors influencing information sources for STIrelated information; explore family members as potential information sources
and communication channels for STI information
Aim 2, Phase III: What are the influential intervention characteristics in the innovation decision-process?
Complexity: Instructions for use should be clear
and easy to follow; Collecting sample was not
complex; Results provided online or via text viewed
as less complex than phone calls
Adaptability/Design Characteristics: Change to
pick-up and drop-off on campus rather than mail,
sites included student health center, Wellness,
Pharmacy, restrooms, or a drop box
Risk and Uncertainty: Concern with collecting
sample incorrectly; Concern about receiving
inconclusive results, need for indicator; Worry of
parental perceptions and billed through parent’s
insurance; Tampering or contamination of the
sample once collected; Privacy
Relative Advantage: Don’t have to see a
healthcare provider; More comfortable than clinic
setting; Convenience/Reduce scheduling barriers;
Increased privacy

Assess clarity of instructions and use of self-sampling methods in other
packaging, assess process of collecting sample and receiving results to
determine intervention characteristics in practical application
Assess options for pick-up and drop-off, understand perceptions and
acceptability of these approaches among college women, pilot test potential
intervention designs/processes
Explore specific concerns with sample collection, discuss potential options for
indicating sample is collected correctly, understand alternative methods of
billing for self-sampling methods, explore concerns with tampering of the
sample and methods to ensure safety
Understand specific concerns and barriers associated with healthcare provider
interactions, explore alternative methods of STI screening including walk-in
visits to reduce barriers, explore provider perceptions of self-sampling methods
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Table 29 (Continued)
Compatibility: Familiar to other current behaviors Determine acceptable and feasible cost for self-sampling methods on college
(tampon use); Addressed barrier of busy campus, understand college-level factors associated with implementation of
schedules; No clinic visit; Private; Easy to use; self-sampling method programming, assess STI-related information provided to
Cost; Need for knowledge about STI screening
college women,
Aim 2, Phase III: How do perceptions of innovation characteristics differ by screening status (screened or not screened)?
Complexity: Those not screened valued texts or
emails of results and felt phone results were
stigmatizing; Screened women were concerned
about length of time to receive results
Adaptability: Those who were not screened did
not want to receive the kit via mail or mail their
sample, not sure of the mailing process; Those not
screened described their preference for the entire
process to be housed within the Student Health
Center

Understand specific concerns about receiving phone results, develop and pilot
test mechanisms to provide results via text, email, or web, assess college
women’s perceptions of time to receive results via actual process of using selfsampling methods
Evaluate possibility of mailing or pick-up/drop-off options in practical application
among women using self-sampling methods, explore alternative methods of
STI screening, including perceptions among college women regarding other
alternative methods
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Aim 1: NSFG
This aim focused on the influence of demographic factors on traditional methods of STI
screening among college women and explored the impact of race and number of sex partners to
answer the research question: What are the demographic factors, sexual behaviors, and privacy
factors associated with STI screening (chlamydia and other STIs) in the past 12 months? The
main focus of this aim was to understand if a significant association exists between STI screening
and number of sex partners among college women. All four variables measuring number of male
sex partners (lifetime, all types of sex past 12 months, oral sex past 12 months, and vaginal sex
past 12 months) were significantly associated with STI screening, with higher numbers of sex
partners associated with receipt of STI screening among all four variables. In unadjusted models
the odds of screening increased with each additional partner the odds of screening increased
1.34 times for each additional partner. Thus, the null hypothesis that there is no association
between number of partners and STI screening was rejected. These results are similar to one
previous study indicating that a lower number of sex partners was associated with lower odds of
screening among college women (Backonja et al., 2014).
Number of Partners. Much of the previous research has hypothesized why number of
partners is associated with higher rates of screening, including perceived risk by the student.
Among college students, those with multiple partners evaluate themselves at greater risk for STIs
and report greater intention to be screened than those who have fewer partners (Moore, 2013;
Zak-Place & Stern, 2004). Similarly, those who view their partners as “safe,” regardless of number
of partners, may be less likely to be screened (James & Ryan, 2017), which may be due in part
to a false sense of protection or safety. Although research exists on the characteristics of partners
that may influence the perceived risk, including where the partner was met, relationship status
with the partner, the partner’s sexual history, and the partner’s history of STI screening (Barth et
al., 2002), future studies may benefit from qualitatively exploring these perceptions of risk and the
decision-making processes of college women in regard to STI screening. Additionally, these
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results may be related with patient-provider communication, as the findings of this study indicated
that patient-provider communication about their number of sex partners was associated with
higher rates of STI screening. Research focusing on provider perceptions of risk behaviors among
college women may be a potential area for exploration.
Race. A second focus was to understand if an association exists between STI screening
and race among college women. In bivariate comparisons, race was significantly associated with
STI screening, however the effect size for this relationship was small. In models controlling for
number of sex partners on STI screening, Hispanic and Black women had higher odds of
screening compared to White women. An interaction term indicated that the influence of number
of sex partners on the rates of screening differs by race, with Hispanic women experiencing the
strongest impact of number of partners on the odds of STI screening. Overall, these results
indicate that Black women have the highest predicted probability of screening when they have
two partners or fewer, but Hispanic women have the highest predicted probability of screening
with three or more partners. This is similar to previous research of college students that indicated
that Hispanic students were more likely to report an STI diagnosis in the past 12 months than
non-Hispanic students, but did not specifically explore STI screening (Buhi, 2014).
Interaction Between Race and Partners. While no studies of college women have
explored the interaction between race and sexual risk behaviors as an interaction, the results of
this analysis are similar to previous studies showing that racial differences exist in screening. Two
studies have indicated that Black college women are more likely to be screened than college
women of other races (Eisenberg et al., 2014; Moore, 2013), and one of these studies also noted
that Other race students were more likely to receive STI screening than White students (Moore,
2013). Another study of medical record data found that Black women had three times the odds of
screening compared to White women, while Hispanic women had 13 times the odds of screening
compared to white women (Wiehe, Rosenman, Wang, Katz, & Fortenberry, 2011). A similar study
noted that non-Hispanic Black women had significantly higher odds of screening than White
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women (Flagler, Kobernik, Kamdar, & Dalton, 2017). The results of this study are the opposite of
one indicating that Hispanic and Latino students are less likely to be screened than White students
(Moore, 2013). However, little research has explored the cause of the racial differences in STI
screening.
Access to care is a potential reason for the difference in rates of screening by
race/ethnicity, but one study found that Hispanic and Latino students are more likely to seek
sexual and reproductive healthcare than students of other races (Bersamin et al., 2017). Another
additional factor that might influence STI screening rates is that Hispanic students also focus on
monogamy, which may provide a false sense of safety and protection from STIs (Oswalt & Wyatt,
2011). These results could be associated with provider recommendation or privacy concerns, but
could be associated higher, societal-level factors such as perceived discrimination or assumptions
of high-risk behaviors by healthcare providers. Future studies should explore these racial
differences and their determinants to confirm these findings. As one of the goals of both Healthy
People 2020 and Healthy Campus 2020 (American College Health Association, 2014; United
States Department of Health and Human Services, 2013) is to increase the proportion of women
under age 24 who are screened for chlamydia, future research should evaluate the determinants
of screening by race and ethnicity, combined with number of sex partners.
Insurance Coverage. Additionally, this analysis of this secondary dataset showed that
approximately half of the sample had received STI screening in the past 12 months, which is
higher than the typical rates seen in the age group (Fowler et al., 2017; Hoover et al., 2014;
National Center for Quality Assurance, 2016), and also higher than the rates seen among collegeenrolled women (Cuffe et al., 2016). This may be associated with access to resources on college
campuses or the high rates of insurance coverage in the age group. A high number of participants
had health insurance, 72% of which were covered by private insurance. In this study, insurance
coverage was significantly associated with STI screening, and lack of insurance coverage in the
past 12 months was associated with lower rates of STI screening. These findings parallel previous
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research showing type of insurance coverage has been associated with differences in STI
screening rates (Fowler et al., 2017; Heijne et al., 2010; National Center for Quality Assurance,
2016). Additionally, under the Affordable Care Act, STI screening for both chlamydia and
gonorrhea, and STI counseling for sexually active women are covered preventive services.
However, this coverage is limited to in-network healthcare providers and student health centers
may not be in-network providers (Student Affairs Administrators in Higher Education, 2013). This
is an area for future research and could include a focus on the student health insurance plans
available through the university, and the coverage provided for STI screening.
In addition to insurance coverage, most participants in this analysis who had health
insurance were enrolled under their parent’s insurance plan. While just 13% of those on their
parent’s insurance agreed that they were concerned about confidentiality and would not seek
sexual healthcare because their parents might find out, this was significantly associated with STI
screening in this study. These results are similar to previous studies, as privacy has been shown
to negatively influence the rates of STI screening (Barth et al., 2002; Bersamin et al., 2017; Cuffe
et al., 2016; Eisenberg, Lechner, et al., 2012). Given these results showing that fewer women in
this sample are concerned about confidentiality overall, future studies should qualitatively explore
women’s perceptions about the privacy concerns associated with STI screening, specifically
among those who are enrolled in their parent’s health insurance plan.
These results may also have implications for the healthcare system. Previous
recommendations from the Society for Adolescent Health and Medicine, the American Academy
of Pediatrics, and the Centers for Disease Control and Prevention have advocated for a reduction
in the breaches of privacy and confidentiality associated with STI screening of young adults
covered by their parent’s insurance (The Society for Adolescent Health and Medicine and the
American Academy of Pediatrics, 2016). One of the specific recommendations focuses on
changing the requirement that written statements of the services performed and the charged be
mailed to the beneficiary post-service (Leichliter et al., 2017). Specifically, future systems-level
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interventions may focus on methods and approaches to change these requirements or modify
them to ensure the privacy and confidentiality of young adults, regardless of who the beneficiary
is of their healthcare plan. Implementation of the developed interventions and recommendations
into practice may be successful in reducing the confidentiality concerns among this population,
thus increasing the rates of STI screening.
Provider Communication. This analysis also explored the relationship between provider
communication and STI screening among this age group. The results from this study indicate that
less than half of women reported that their healthcare providers asked them about their use of
condoms or their number of sex partners, while just 38% reported their provider asked them about
their sexual orientation and one-third were asked about the types of sexual behaviors in which
they engage. These four variables were significantly associated with STI screening in this
analysis, suggesting that while these questions may be viewed as personal or invasive, inclusion
of these items in screening visits may assist providers with identification of risk behaviors and
recommendation of screening to their patients. As many women reported that they would be
screened if their healthcare provider recommended it (Backonja et al., 2014), incorporating these
items into visits may be associated with higher rates of screening via provider recommendation.
The low rates of patient-provider communication about these topics may be influenced by
larger, contextual issues healthcare providers experience. For example, one study of college and
university healthcare providers noted that many providers in this setting felt embarrassed to
discussed sexual health with their patients (Jozkowski et al., 2013). These findings coupled with
the privacy and confidentiality concerns discussed above may be indicative of a need to explore
alternative methods of STI screening, focusing on those that maximize privacy and minimize the
discomfort of discussing sexual risk behaviors for both patients and providers. These results
suggest that self-sampling methods among this population may address healthcare needs that
are not being met through traditional screening methods.

194

Aim 2 Phase I: IDRG
This aim focused on sources on sexual and reproductive health information and service
utilization among college students to answer the research question: What are the STI
informational needs and preferences among sexually active college women at USF? Of the
sexually active women included in this analysis, most participants utilized healthcare providers off
campus for sexual and reproductive health. One-third of the participants went to Student Health
Services (SHS) for care and a quarter of the sample did not seek sexual healthcare at all. One
potential reason that women may not be seen for care is due to scheduling issues, as students in
other studies have reported it is difficult to schedule appointments given their daily commitments
and the hours of the clinic (Boudewyns & Paquin, 2011; Fielder, Walsh, Carey, & Carey, 2014).
Although most women in the sample reported they had sought care from off-campus sources for
sexual healthcare in the past year, 54% said if they needed care for STIs they would go to SHS,
only 33% would go off campus, and 4.2% would go to their home doctor. Providers may be an
influential factor contributing to the rates of STI screening among college women.
Healthcare at Student Health Services. As also mentioned in the results of Aim 1,
college women are more likely to be screened if their provider recommended it to them (Backonja
et al., 2014), which presents a leverage point for women who seek care. In previous studies,
women described comfort as a factor that influenced their STI screening behavior, and were more
likely to be screened if healthcare providers and clinic staff made them feel comfortable (Backonja
et al., 2014). Similarly, one study focusing on the influence of healthcare providers on college
campuses found that it was important to students that their providers are knowledgeable about
sexual health, are non-judgmental about sexual behaviors, ensure that the information provided
to them will be kept confidential (Garcia et al., 2014), and that the clinic is welcoming (Eisenberg,
Garcia, et al., 2012). These key factors may be leverage points to target in future interventions
designed to improve screening rates among college women. However, it is unclear in this study
how the role of providers would influence college women in their healthcare seeking behaviors
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and encourage them to seek care off campus at their “home doctor” or on campus. Future
research should explore qualitatively the decision-making process for sexual healthcare seeking
behavior among college women.
Technology and Apps. Of the participants who did receive care from SHS, almost half
felt that their visit would be improved if technology were incorporated into their healthcare.
Although these specifics need to be explored more in future studies to identify what patients desire
from technology incorporated into visits, in previous studies students stated that incorporating
technology into healthcare visits was important to them (Garcia et al., 2014) and it was important
that the clinic where they were being screened was up to date with technology (Barth et al., 2002;
Garcia et al., 2014). College women felt that videos on the SHS website about the common STIs
would be beneficial, and most felt comfortable watching this video on their phones or on a TV in
the waiting which was played to all people in the waiting room. Evidence-based videos (Allen,
Sherrod, & Williams, 2017) and tailored interventions (Lustria et al., 2016) to increase knowledge
and personalize perceived risk have been shown to improve intention to be screened for STIs in
the past, and focusing on the asymptomatic nature of the infections may be beneficial, as college
women report they would not be screened if they were asymptomatic (Backonja et al., 2014).
Research focusing on these theory-based constructs could develop, test, and implement
technology-based programs designed to help individuals accurately assess their risk for STIs.
Participants also indicated other forms of technology that would be beneficial if
incorporated in the SHS website, such as scheduling online and a list of the types of appointments
available when scheduling. Previous studies indicate that patients are more likely to indicate the
true reason for their visit when scheduling sexual health visits online rather than speaking with
someone (Jones, Menon-Johansson, Waters, & Sullivan, 2010). Incorporating online scheduling
and choices of reason for appointment may benefit the clinic workflow as well, as some
appointments are scheduled inaccurately by clinic staff when patients prefer to not to admit they
want to schedule an STI screening visit, instead reporting that they are experiencing urinary tract
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infection symptoms or pelvic pain (Daley et al., 2016; Griner et al., 2016; Logan et al., 2017). The
addition of online scheduling has its drawbacks, however, and remove contact with the clinic staff
who may be able to triage and accurately assess and prioritize a patient’s needs (Zhao, Yoo,
Lavoie, Lavoie, & Simoes, 2017). Additionally, most participants felt it would be helpful to know
what to expect during sexual health visits and STI screening visits, which has been identified as
an issue associated with avoiding STI screening in previous studies. Women reported that the
process of being screened for STIs was embarrassing, uncomfortable (Backonja et al., 2014),
and awkward (James & Ryan, 2017). Future studies should explore the incorporation of
interventions that provide women with information about what to expect when they have an STI
screening visit and focus on reducing the discomfort associated or explore alternative methods
that may be perceived as less embarrassing or uncomfortable.
A quarter of the participants in this study used apps for sexual and reproductive health
information, most of which were period tracker apps, fertility tracker apps, or birth control reminder
apps. Of those who used apps, only 2% use apps that provide information about STI symptoms
or help to find places to be screened for STIs. These low numbers may be because many students
go directly to the internet to search for this information, rather than apps. Because of the
previously identified privacy issues, private methods such as websites and apps may be beneficial
to college women searching for STI-related information. Specific apps developed for college
students have shown to reduce sexual risk behaviors in some populations, and provide evidence
to explore these methods further (Jackson, Ingram, Boyer, Robillard, & Huhns, 2016). Other
studies of college students and app use have found that one-third of the sample found an STI
symptom check app useful, and those who had a higher number of sex partners were more
interested in sexual health-related apps compared to those with fewer partners (Richman, Webb,
Brinkley, & Martin, 2014). However, most apps that currently exist for sexual health information,
including STI screening, are low-rated, not downloaded often (Muessig, Pike, Legrand, &
Hightow-Weidman, 2013) or have inaccurate information (Gibbs et al., 2017). Although these two
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studies were not specific to college students or young adults, future studies should explore what
STI-related apps exist for this population or if college women would use these apps if they were
developed for their specific needs.
Additionally, the results from this phase also indicated that a majority of students used
online sources for sexual health information, such as Google and WebMD to find information
about sexual health concerns. Participants also indicated use of government websites and nonprofit websites, however it is not clear what resources students actually use. While online sexual
health information is accessible and private, these resources many not always be accurate. This
finding suggests the need to ensure websites focusing STI screening are accurate and accessible
for college students. Future research may benefit from an observational study of college women
searching the internet for sexual health information, as has been previously done by Buhi and
colleagues (Buhi, Daley, Fuhrmann, & Smith, 2009), but specifically focusing on searches for
information about self-sampling methods for STI screening.
Sources of Information. When asked specifically about information related to STI
screening, the top three sources of information were healthcare providers, the internet, and
college resources. Providers were ranked in the top three most preferred sources by 91% of the
sample. While the role of healthcare provider has been described above, there is a need to
consider other roles in which the healthcare system can provide information about STI screening
to their patients. Barriers experienced by providers in providing STI information to their patients
have included insufficient time and staff to provide education or counseling at appointments and
finding time to address STI education given competing health concerns (Hayley et al., 2008).
Another effective method from previous research is the addition of dedicated clinical staff for STI
education and screening, however interventions such as these are high cost and may not be
feasible for college-based health centers (Taylor, Frasure-Williams, Burnett, & Park, 2016). Peer
health educators may be a potential cost-effective solution, and have been shown to increase
sexual health behaviors, such as HIV testing and condom use, in previous studies (Wong, Pharr,
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Bungum, Coughenour, & Lough, 2018). Similarly, preventative care visits are associated with
increased STI screening among young adult women (Flagler et al., 2017), which maybe reflective
of the time scheduled for these appointments or the preventive-focus of the healthcare provider
during these appointments. One example shown to be effective in increasing screening among
young adult women (age 15 to 19) was the inclusion of electronic health record (EHR) prompts
that focusing on chlamydia screening (Wood et al., 2019). This intervention included universal
urine sample collection for STI screening during the rooming process and EHR-based prompts to
encourage providers to order STI screening based on the sexual risk history (Wood et al., 2019).
This intervention was incorporated into primary care prevention visits, and future studies should
explore the influence of EHR capabilities or other technological approaches to improve the
information provided by clinicians and clinic staff, given the acceptability of them as an information
source from college women.
Lack of knowledge among providers and staff to provide education has been identified as
a barrier, and one study provided an educational session to clinicians and nursing staff, focused
on chlamydia specifically (Kettinger, 2013). Although this was one portion of a larger quality
improvement project to improve STI screening rates, the results show that incorporating methods
such as this into healthcare clinics may be beneficial. Many studies have also incorporated quality
improvement projects to provide education to patients and improve screening rates (DiVasta et
al., 2016; Guy et al., 2011; Kettinger, 2013; Wood et al., 2019), which may be an area for future
exploration in college health centers. As one of the goals of Healthy Campus 2020 is to increase
the proportion of students who report that their health care providers have satisfactory
communication skills (American College Health Association, 2014), interventions targeting this
goal may have the dual benefit of improving communication and rates of STI screening in this
population.
After healthcare providers, the internet was the most preferred source for information
about STI screening. Internet was a resource for STI information that was ranked in the top three
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sources of information by 61% of the sample. Although this was ranked highly, the internet is
ranked as the primary and most common source of sexual and reproductive health information in
other studies (Buhi et al., 2009; Freeman, Smith, McNulty, & Donovan, 2018; Vamos et al., 2018).
While internet sources are valued for their privacy and immediacy, many sources and websites
may include inaccurate information. Most young adults search for sexual and reproductive health
information through search engines when using the internet (Holstrom, 2015), and previous
studies have indicated that student opinions vary on the factors used to determine the credibility
of sites with sexual health information (Buhi et al., 2009; Holstrom, 2015). This becomes even
more problematic given that college students have been shown to have low eHealth literacy
(Stellefson et al., 2011), which is the “ability to seek, find, understand, and appraise health
information from electronic resources and apply such knowledge gained to addressing or solving
health problems” (Norman & Skinner, 2006). Although college students are frequent internet users
and feel comfortable searching the internet for health information, previous studies have shown
they lack the skills to use or apply the information to make health decisions (Robb &
Shellenbarger, 2014). Additionally, college students prefer specific factors in the websites they
choose when using the internet for health information. For example, tailored and personalized
web-based interventions increased screening rates among college women (Lustria et al., 2016),
but “teen-friendly” focused sites were avoided by young adults (Starling, Cheshire, Deardorff, &
Nuru-Jeter, 2018). Additionally, in a study using Google trends data, college student searches for
STI-related information were significantly shorter and less specific than those who were clinic
patients (Johnson, Mikati, & Mehta, 2016). Students participating in risk behaviors in the study
were more likely to search regarding the symptoms of STIs compared to those without risk
behaviors (Johnson et al., 2016). Another study indicated that those who were more thorough in
their searches were more likely to see a healthcare provider following the search (Freeman et al.,
2018). As the internet appears to be a common resource among college student searching for
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sexual health information, future studies should work to better understand college student’s health
information seeking behavior using internet sources.
College resources are important for women enrolled in college. Although those who rated
college resource as first source were asked to expand, a vast majority of participants ranked
internet and healthcare provider higher than college resource and were therefore not asked to
identify the particular sources. Sources of STI information from a college resources included
information from wellness education, health educators, and residence assistants, but also
information sources like pamphlets, presentations, and courses. Many colleges and universities
provide sexual health courses, or human sexuality course, to their students (King, Parker, Hill,
Kelly, & Eason, 2017). An evaluation of undergraduate-level sexuality courses noted that 14% did
not include information on STIs in their courses (Oswalt, Wagner, Eastman-Mueller, & Nevers,
2015), which is a missed opportunity to educate students who may be receptive to STI-related
information. These courses may be beneficial for health information, as students enrolled in a
college-level health course searched for health information using the internet more than those not
enrolled in a health course (Basic & Erdelez, 2015). However, this area of study would benefit
from further exploration. As one of the goals of Healthy Campus 2020 is to increase the proportion
of students who report receiving information on sexually transmitted disease/infection prevention
from their institution (American College Health Association, 2014), meeting this goal may be
associated with increased rates of STI screening as well.
Differences in Sources of Information. Although there were no demographic differences
in the ranking of the top three sources of information, healthcare providers, the internet, and
college resources, there were differences noted in preferences for other sources. One difference
noted was that Hispanic and Latina women ranked family as a more preferred source of
information than those who were not Hispanic. This finding is complex as family was overall
ranked less preferred in the sample, but other studies indicate family was the most preferred
health information source, followed by healthcare providers, friends, and the internet (Kim, Sinn,
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& Syn, 2018). However, the findings from that study were not specific to sexual health information,
but general health information. Participants in a study of minority young adults described their
health information seeking behaviors and frequently listed their parents, specifically their mothers,
as a source of health information, including reproductive health information (Okoniewski, 2014).
One study among Hispanic men students showed that family was one of the most common
sources of information about contraceptive use, however, “mom” and “dad” were the least
commonly cited (Villarreal et al., 2016), which indicates that “family” may be more representative
of siblings rather than parents.
Although unclear, the results of this analysis may differ due to the gender of the samples
and the relationships, the content discussed or due to cultural norms. Studies have shown that
parents have an impact on protected sexual behaviors among young adult women (Boone, 2015);
however, many have not considered the impact of ethnicity. The results from this study differ from
other studies showing that parents were viewed as a less believable source of health information
compared to faculty/coursework, health educators, and medical center staff (Vader, Walters,
Roudsari, & Nguyen, 2011). Additionally, in this study, Hispanic students and students of all other
races reported less use of parents as an informational source compared to White students (Vader
et al., 2011). Because of the complex cultural factors that influence sexual health and STI
screening, there is a need for culturally tailored STI prevention and screening interventions
(Jones, Patsdaughter, Jorda, Hamilton, & Malow, 2008), and also further research to understand
the information sources of STI information among these populations.
Relationship status was another factor associated with differences in the ranking of family
as an information source, with those who were single and dating and those who were single and
not dating ranking family as a more preferred information source than women in a relationship.
This finding also parallels previous research noting that one-third of a sample sought information
about sexual health from a parent or relative (Buhi et al., 2009), however this current study did
not explore differences by relationship status. Another study indicated that women who discussed
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sexual behaviors with their mothers were more likely to have conservative sexual values
compared to those who discussed sexual behaviors with their friends (DiIorio, Kelley, &
Hockenberry-Eaton, 1999). Additionally, relationship status influenced the ranking of information
sources. In this study, those who were dating and those who were single and not dating ranked
friends significantly more preferred as a source of information compared to those who were in a
committed relationship. Previous studies have noted that friends are a common source of
information and advice about sexual health among college women (Vamos et al., 2018), however
differences by relationship status were not explored. Additional studies have indicated that onethird of a sample sought information about sexual health from a friend (Buhi et al., 2009). These
results are similar to results noted in previous studies. For example, one study noted that women
were more likely to be screened if they were encouraged by an older friend (Backonja et al.,
2014). However, it is unclear the reason for the differences by relationship status. These
differences may be associated with reliance on partners, rather than friends, for information when
in committed relationships, however there were no significantly differences in the ranking of
partners as an information source by relationship status. Similarly, those who were single ranked
family as a more preferred source than those who are in a committed relationship. This finding
parallels previous research that noted that compared to single students, students were in
committed relationships, including engaged, married, or dating were less likely to use parents as
an informational source (Vader et al., 2011). Future research should consider these differences
by relationship status and develop targeted or personalized messaging and interventions to meet
the needs of specific populations.
Finally, those who lived on campus ranked other sources as significantly more preferred
than those who lived off campus. Because of the lack of definition used with this term, future
studies should qualitatively explore the specific sources categorized within other sources, and
determine if these differences exist by housing status, and if so, how they are perceived by
students on campus. Previous research has identified differences in preferred information sources
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by housing status, including that students living in dorm or on campus housing were more likely
to use healthcare providers as informational sources, and less likely to use faculty members or
coursework as informational sources compared to those living off campus (Vader et al., 2011).
Although this study was focused on general health information and was not specific to STI
screening information, this is an area to be considered in future research.
Additionally, although there were no significantly differences in informational sources by
sexual orientation, previous studies have shown that LGBT students may not utilize campusbased health services because of the perceptions and judgement from healthcare providers
(Hood, Sherrell, Pfeffer, & Mann, 2018). Participants also felt that the healthcare providers were
not comfortable presenting sexual health information to them based on their sexual behaviors
(Hood et al., 2018). This issue is particularly pronounced among women, with sexual minority
women in a large, nationally representative analysis receiving STI screening significantly less
than their heterosexual counterparts (Everett, Higgins, Haider, & Carpenter, 2019). Although this
large study was not specific to young adults or college students, this merits future exploration
among these populations. Previous research also indicates that LGBT students felt that the health
resources on campus were not advertised to LGBT populations, except for STI screening, which
some participants found offensive (Hood et al., 2018). Although the findings in this study do not
indicate differences in the ranking of informational sources, future studies could explore this
further, specifically regarding STI screening resources.
Aim 2 Phase II: Survey
This study utilized the collection of primary survey data to answer the research question:
What are the perceptions of self-sampling methods among sexually active college women and
transmen at USF (age 18-24)? In this sample, most participants (70%) had not heard of selfsampling methods or were unsure if they had heard of this method. There may be differences in
the perceptions of this method between those who had awareness knowledge and those who did
not, which should be elaborated on in future research. There was overall high innovativeness in
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this sample, but the scale used had a lower reliability compared to previous studies (Hurt, Joseph,
& Cook, 2013). Although this study did not explore the psychometrics of the scale in-depth, this
is an area for future research.
Participants in this sample were willing to adopt self-sampling methods, had high comfort
with adoption and use of self-sampling methods, felt this method was acceptable, and felt this
method would address their healthcare needs. This is consistent with previous studies of college
women exploring perceptions regarding self-sampling methods (Fielder et al., 2013; Habel,
Brookmeyer, et al., 2018; Jenkins et al., 2012; Pearson et al., 2018). There were no differences
by race, gender, ethnicity, or sexual orientation and this finding is important given the differences
in STI screening by race and ethnicity in previous aims of this study. Because of the lack of
similarity in these findings by aim, there may be a moderating influence on STI screening that has
not been fully explored: provider influence. As many young adult women are screened based on
their providers recommendation (Backonja et al., 2014; Barth et al., 2002), willingness to adopt
an alternative method of screening and actual adoption may be influenced by the woman’s
healthcare provider. Additionally, while no differences were noted between women and
transgender men, previous studies have suggested that the needs of transmen and cisgender
women are indeed different in regard to sexual health and STI screening (Reisner, White, Mayer,
& Mimiaga, 2014). This is an area to be explored in future studies with larger samples and
specifically focused studies of transgender populations.
Importance Variables. In the total sample, the variables ranked most important were that
the self-sampling method was low cost, had clear instructions, and had accurate results. The
concern about the cost of self-sampling methods has also been mentioned in previous studies.
Most studies have found that women are willing to pay around $20 to $30 for self-sampling
methods (Habel, Brookmeyer, et al., 2018; Pearson et al., 2018), and although college women in
this survey indicated the need for low cost methods, one study of kits given out for free resulted
in almost $1,700 in unused kits (Jenkins et al., 2012). Although this cost is from a systems-level
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perspective, cost has also been reported as a barrier to sexual healthcare among individuals
(Bersamin et al., 2017).
Additionally, the need for clear instructions has been identified as important in previous
work and almost the entire sample in two studies of women who actually collected their own
samples felt that following the instructions was easy (Fielder et al., 2013; Habel, Brookmeyer, et
al., 2018). Although accuracy of the results was an important factor in this population, the
accuracy of self-sampling methods has not been identified as a barrier in previous studies.
Women are concerned about their ability to collect the sample correctly (McRee et al., 2015;
Newman et al., 2003; Serlin et al., 2002), but did not discuss the accuracy of the results of the
test. This factor may be of specific importance to college women and should be elaborated on in
future studies.
Differences in Importance Variables. In this analysis forms of interpersonal
communication were ranked the lowest importance. These included factors such as talking to
someone who has used self-sampling before, and knowing other people who have done this
before, neither of which have been explored as influential in self-sampling method adoption and
should be qualitative explored in future studies. In bivariate comparisons, specific differences
were noted between those who were screened and those who were not screened. Those who
were screened ranked “can see the process before you use it” as more important than those who
were not screened. In previous studies, a barrier to screening was fear of the screening process
(Barth et al., 2002). This particular characteristic may be more important for people who were
screened to see the process before they use it, possibly because they are already familiar with
the process and would want to evaluate and compare it to the traditional methods.
Another difference was noted by ethnicity in “talking to someone who has used selfsampling before”. It was more important for non-Hispanic women to talk to someone who has
used self-sampling before than for women who are Hispanic. This measure is representative of
communication channels and college women are receptive to screening when recommended by
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their peers (Backonja et al., 2014). Although this “learning from other’s experience” concept is not
explored by ethnicity, this factor may be important to consider when developing targeted
interventions for populations with low screening rates. This finding is also interesting because
interpersonal communication characteristics were the lowest ranked overall by the entire sample.
In the multiple regression models, significant factors included don’t have to go to the clinic,
the kit is available for pick-up in a convenient location, and it is low cost. The overall best predictor
of willingness to adopt, addresses healthcare needs, comfort, and acceptability was don’t have to
go to the clinic. Two of the variables included in the path analysis are measures of relative
advantage, don’t have to go to the clinic and available for pick-up in a convenient location,
indicating the relative advantage is a salient factor in this population. These findings are different
from previous studies which have indicated that attitudinal beliefs are the best predictor of
intention to be screened for STIs, but behavioral control was the best predictor of screening
behavior (Wombacher, Dai, Matig, & Harrington, 2018), which could be evaluated in future
studies. These results are similar to the findings in another study focusing on college women and
found that introducing a program through a college health center that allowed for walk-in selfcollected sampling increased screening rates significantly due to convenience (Habel,
Brookmeyer, et al., 2018). Not having to go to the clinic is a broad variable that may encapsulate
many barriers associated with going to the clinic, such as being uncomfortable and embarrassed
(Backonja et al., 2014; Fielder et al., 2013; James & Ryan, 2017) or scheduling issues with
appointments to see providers (Boudewyns & Paquin, 2011; Fielder et al., 2013; Habel,
Brookmeyer, et al., 2018). Future studies should evaluate the specific benefits associated with
not having to go to the clinic and capitalize on those preferences when developing interventions
and programs to promote STI screening. Future research should understand what exactly is
considered a convenient location on a college campus, given the association of this factor with
willingness to adopt. These next studies should also consider that convenient locations may be
college-specific, and therefore interventions may be tailored for each college. Finally, as comfort,
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acceptability, and addresses healthcare needs mediate willingness to adopt, these could be areas
to focus on in future interventions to promote use of self-sampling methods.
Sources of Information. In regard to information sources, the top three sources of
information about self-sampling methods were healthcare provider, internet, and college
resources. This is similar to previous research (Vader et al., 2011) and the information sources
preferred for traditional methods of screening (Aim 2 Phase II). Previous research has indicated
that although these resources were ranked most preferred, they are not utilized in a manner
consistent with their believability (Vader et al., 2011). Little research exists focusing on providers
as information sources for self-sampling methods, given the novelty of this method. One study
noted that although most providers found this method acceptable, pediatricians were less likely
than other types of providers to recommend this method to their patients (Pearson et al., 2018).
Additionally, some college healthcare providers have stated they are uncomfortable discussing
STI screening with their patients (Jozkowski et al., 2013), and other studies have noted that having
embarrassing conversations with healthcare providers were negatively associated with intention
to receive STI screening (Wombacher et al., 2018). Future studies may need to be designed to
understand provider perceptions of self-sampling methods and develop methods to aide in
communication about these options to their patients.
Additionally, internet sources were ranked as second most preferred for information about
self-sampling methods. For overall health, the internet is often the most common source of
healthcare information seeking (Basch, MacLean, Romero, & Ethan, 2018), but for STI screening,
particularly self-sampling methods, it is ranked as second most preferred. Internet sources are
often used because they are easy, quick, and private (Freeman et al., 2018). As discussed above,
eHealth literacy may be an important factor to consider when college students are using the
internet as a source for self-sampling information. Only 50% of participants using the internet
were able to distinguish which sites provided trustworthy health information and which did not
(Ivanitskaya, 2006). This is concerning, as Buhi and colleagues noted that websites with complex
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information or with controversial topics contained the most inaccuracies (Buhi, 2010). However,
another study showed scores on an eHealth literacy scale (eHeals) was correlated with current
safe sex practices, current use of the internet resources for sexual health information, and future
intentions to perform safe sex behaviors (Britt, Collins, Wilson, Linnemeier, & Englebert, 2017).
Young adults also report stigma and privacy issues surrounding the search for sexual health
information, reporting that if people saw them searching for information they may make
assumptions about their health (Holstrom, 2015). Given this, it may be important to consider the
impact of the emotions of college students while searching for information. Many participants did
their own research before seeing a healthcare provider with most people using the internet and
those who used the internet felt it provided them a similar quality of information to what would be
provided by a healthcare provider (Freeman et al., 2018). One study reported that in searching
for health information, participants felt anxious or fearful (Rao, 2016). Searching for specific
symptoms or testing sites on the internet may have underlying emotional responses and exploring
this in future studies may consider the decision-making and information-seeking process for STIs
given this context. These emotional responses to health information-seeking underscore the need
to improve the accuracy and clarity of internet resources for STI screening and prevention. The
internet may also be used to facilitate information sharing and communication about alternative
STI screening methods, such as self-sampling methods, but the available information should be
explored and validated prior to recommendation to college students.
College resources were an important information source for information about selfsampling methods and they were ranked as the third most important source in this study aim.
Another college resource, Get Yourself Tested events (GYT) provide information about STI
symptoms, recommended screening, and also provide free or low-cost, confidential screening for
people under age 25 (McFarlane et al., 2015). The advertisements and events encourage STI
screening, but also communication with partners and healthcare providers (McFarlane et al.,
2015). Previous studies among young adults indicate an association between those who are
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aware of the campaign and can identify campaign materials and STI screening (Eastman-Mueller,
Habel, Oswalt, & Liddon, 2019; Habel, Haderxhanaj, et al., 2015; McFarlane et al., 2015). Future
studies should explore the impact of GYT events on campus to identify the specific factors
influencing STI screening in these populations. Given the influence of college resources on
information provision regarding self-sampling methods, it may be helpful to combine self-sampling
methods with an evidence-based college program, such as GYT to maximize the reach (EastmanMueller et al., 2019).
Additionally, previous studies have indicated that messages from the school regarding
sexual health are influential and may be associated with behavior change (Boone, 2015). Studies
have also shown that the belief that there are campus resources for STI screening and that
students have access to free screening are both associated with STI screening intentions
(Wombacher et al., 2018). Exploring these beliefs in concert with informational sources in future
studies may identify leverage points for interventions.
Another potential resource on college campuses are RAs and roommates, both of which
are reflective of informal, peer sources of information. A systematic review of peer education
programs focusing on sexual health among college students have shown that these programs
increase knowledge about STIs (Skelly, Hall, & Risher, 2018), increase self-efficacy, and change
some behaviors, including increased condom use and HIV screening (Wong et al., 2018). Peer
education programs have also been shown to improve feelings of empowerment about sexual
health among college women (Wong et al., 2018). While there is much support in the literature
suggesting that peer education programs can improve knowledge and provide information, these
were formal, structured programs and research has not evaluated the impact of more informal,
social relationship that may occur between students and their roommates or their RAs as an
informational source. The role of college resources and the specific resources utilized or preferred
by college women should be explored in future studies.
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Differences in Sources of Information. There were differences in the ranking of college
resources by screening status, with those who were screened ranking college resources as more
preferred than those who were not screened. Given this finding, there is a need to leverage
college resources as an informational source to target groups who are in populations that have
low rates of screening. While there were no differences in the ranking of information sources by
sexual orientation or ethnicity, there were differences noted in race and individual innovativeness.
Other race students and White students ranked partners as a more preferred source for
information about self-sampling methods than Black students. Partners have been shown to be
influential in interpersonal communication about health (Baxter, Egbert, & Ho, 2008) and in STI
screening in past research (Backonja et al., 2014; Barth et al., 2002; Boudewyns & Paquin, 2011;
James & Ryan, 2017; Moore, 2013); however, partners have not been explored as an information
source specifically for self-sampling methods. Given the influence of partners for information and
the differences by race, these factors should be further delineated when exploring STI-related
information-seeking behaviors.
Also, for race there were differences between the ranking of family as an informational
source regarding self-sampling methods. White students ranked family higher than other race
students. These findings parallel those from Aim 2 Phase II regarding ethnicity and ranking of
family as an information source. While talking to parents about general health information among
college students is common (Baxter et al., 2008), talking with parents as a source of sexual health
information is uncommon among college students and was only reported by 2% of the sample
(Freeman, 2018). This finding is also similar to other studies indicated that minority students often
turn to family members for information (Boone, 2015; Okoniewski, Lee, Rodriguez, Schnall, &
Low, 2014; Villarreal et al., 2016), although they are not specific to self-sampling methods. Other
studies that have explored differences by race noted that students of all other races reported less
use of parents as an informational source compared to White students (Vader et al., 2011). These
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findings suggest a need to consider the cultural context of STI prevention and develop targeted
interventions to meet the needs of specific populations.
Finally, those who were those who scored low on individual innovativeness ranked family
as a more preferred source than those who scored high on innovativeness. A higher score on
innovativeness may be a proxy measure for early adopters and innovators, who are more active
in information-seeking and are more receptive to science (Rogers, 2003), which may be reflected
in their lower ranking of family as an information source. Additionally, interpersonal sources are
more important and influential in shifting the opinions of those who are later adopters or laggards,
and therefore may score lower on innovativeness (Rogers, 2003). Given the novelty of selfsampling methods, further exploring the informational needs and sources by adopter categories
may be important in future studies.
Aim 2 Phase III: Interviews
This section of the discussion is related to the analysis answering the research question:
What are the influential intervention characteristics in the innovation-decision process?
Awareness Knowledge and Innovation Design. Overall, most participants had no
awareness knowledge regarding self-sampling methods but once described, they felt they would
be beneficial for college women. They paralleled self-sampling methods with other at home
screening like pregnancy tests and HIV screening. Also, once introduced to participants, many
wanted more information about the process and the cost. The overall design of the kit was viewed
positively and felt that it made people feel less intimidated. However, this was one specific kit and
other kits, such as I Want the Kit (Gaydos, Dwyer, et al., 2006), may not be as visually pleasing
and may be more practical and useful, rather than attractive. If the packaging is important to
college women, it might be something to explore in future interventions, including those comparing
two types of packaging to determine acceptability and cost.
Complexity and Adaptability. Similar to the packaging perceptions described above,
participants felt that the instructions should be clear and easy to follow. The behavior of collecting
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the sample was not viewed as complex, but as easy to do and similar to tampon use. This has
been reported in previous studies of women using the same kit and directions (Arias et al., 2016).
However, participants in this study did have concerns about the complexity of receiving their
results after screening. Participants preferred more technologically advanced methods, rather
than phone calls, because phone calls were not viewed as private, and previous methods have
utilized phone calls, emails, and text messages to provide results (Kuder, Goheen, Dize, Barnes,
& Gaydos, 2015). Participants also valued the adaptability of the pick-up and drop off process of
the kit, as mailing the kit was not acceptable to many in this population. Participants also
mentioned concerns about privacy when picking up or dropping off the kit. The risks described by
the participants were similar to those that have been described in previous studies, such as
collecting the sample incorrectly, receiving inconclusive results, or hurting themselves during
sample collection (Arias et al., 2016). College women also described some adaptations that could
be made to the process, including a notification that the sample was correctly collected or arrows
on the device, some of which have been described in previous studies (Arias et al., 2016).
Risks and Uncertainty. Some other risks included parental perceptions, such as what
their parents would think and coverage and billing under their parent’s insurance, but these
concerns are similar to what is noted with traditional methods of screening (Bersamin et al., 2017).
One unique finding of the associated risks was that of tampering or contamination. Participants
felt that there was a possibility that someone could switch the kits and receive results indicating
they were negative when they were not, similar to a drug test, or possible that they could receive
someone else’s results. In previous studies, worries of contamination and tampering were
common in both men and women (McBride, Goldsworthy, & Fortenberry, 2010). Concerns of
tampering were described by men in two ways: when coordination STI screening through a soccer
club (Saunders, Sutcliffe, Hart, & Estcourt, 2012) and concerns of someone using their sample
for other types of testing, such as drug testing (McBride, Goldsworthy, et al., 2010). Although
contamination during sample collection has occurred in the past, the rates are very low
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(Andersson et al., 2014). Also, accuracy has been a concern in previous literature (McBride,
Goldsworthy, et al., 2010), and although it was mentioned by some participants, it was not
considered one of the most salient risks in this analysis.
Relative Advantage. Relative advantage was most commonly described as not having to
go to the clinic, scheduling, ease of use, comfort, convenience, and privacy, and this parallels the
findings of previous research of self-sampling methods (Arias et al., 2016; Chernesky et al., 2005,
2014; Holland-Hall et al., 2002; Newman et al., 2003). Future studies may further evaluate the
specifics of why not having to go to the clinic is an advantage to identify other potential barriers
such as the time it takes to schedule an appointment, the conversation with providers about sexual
behaviors, anxiety about seeing a healthcare provider, fitting an appointment into an already busy
schedule, or potential costs. While other studies have noted that self-sampling methods would be
comfortable and convenient for college women (Fielder et al., 2013; Habel, Brookmeyer, et al.,
2018; Jenkins et al., 2012), it may be important to evaluate other programs and interventions that
may increase screening rates, in addition to self-sampling methods. One study of a screening
program designed to meet the needs of college students utilized a walk-in, self-collected sample
approach, which reduced the scheduling barriers (Habel, Brookmeyer, et al., 2018). With this
program, screening rates increased, which may be associated with the option of walk-in screening
and self-collected methods of sampling (Habel, Brookmeyer, et al., 2018). Given these findings,
exploring alternative options and cost-effective solutions to traditional screening methods as a
whole may be beneficial, specifically among college students.
Compatibility. Women in this study also felt that self-sampling methods were compatible
with their healthcare needs. Many women felt that although self-sampling methods were novel,
the process was as familiar to them as tampons. Women felt that it was compatible with their
needs because it had some of the relative advantages they described earlier like eliminating
scheduling, no clinic visit, easy to use, cost, privacy. When asked about compatibility with their
lives, most participants in this study described the process and the sampling as easy to use, which
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parallels findings in other studies of this population (Fielder et al., 2013; Habel, Brookmeyer, et
al., 2018). Because low cost is an important intervention characteristic arising from this study,
future studies may want to determine the most acceptable price point for self-sampling methods.
One study of college students found that the cost of $30 for self-sampling was acceptable to
students (Habel, Brookmeyer, et al., 2018), however a second study offered self-sampling kits at
no cost, and many of the kits were wasted and not used (Jenkins et al., 2012). Participants also
felt that self-sampling methods met a need that students have because there is a lack of sexual
health education on campus and presenting information in this manner may be beneficial. In
studies of college students, many are not aware of the health-related resources on campuses
(Eisenberg, Garcia, et al., 2012) and developing programming to improve their awareness may
be beneficial and lead to more engagement.
Communication Channels. For communication channels, the mass media channels
participants preferred were social media, flyers around campus, and mass email through campus
email. Another salient mass media channel mentioned was freshman orientation. Similar studies
have recommendation that sexual health prevention behaviors be incorporated into freshman
orientation (Wyatt & Oswalt, 2014). However, this finding may be specific to this university, and
other studies can explore what health-related information is included in the orientation discussion
at universities across the country. Mass media sources are more common because these are the
primary sources of awareness knowledge and knowledge distribution and interpersonal channels
are often used during the persuasion stage (Rogers, 2003) and mass media sources have been
shown to be used more than interpersonal channels when discussing health risk behaviors among
college students (Baxter et al., 2008). As the goal of mass media channels are to reach an large
audience, create awareness and knowledge, and modify the opinions of those who are
ambivalent, interpersonal communication channels are more important to those in later stages of
adoption and more effective at changing those who are resistant or apathetic (Rogers, 2003). The
interpersonal channels described by participants included RAs, student leaders, peers, friends,
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partners, and college faculty, like professors. A previous study of college student communication
channels found that almost half of all of their communication occurred face-to-face through
interpersonal channels, and one-third of the interpersonal communication occurred with friends
(Baxter et al., 2008). A unique finding was that the Counseling Center on the campus was viewed
as a source of information for learning about self-sampling methods, given the perceived
confidentiality and privacy associated with mental healthcare. Many interpersonal communication
channels were described by participants, however, participants also described that they were
concerned about perceptions of people if they were seen actually being screened or picking up a
kit. Given these complex findings, future studies should explore the characteristics of
interpersonal communication channels that are successful among college students and utilized
communication theories to understand this process.
Opinion Leaders. Some interpersonal sources of information were also described as
opinion leaders. For self-sampling methods of STI screening, opinion leaders were often listed as
student leaders and celebrities. Because opinion leadership is the degree to which a person can
influence an individual’s behavior or attitudes (Rogers, 2003), identify the people in this position
specific for self-sampling methods can guide intervention development and marketing. For
example, sexual health peer education programs are effective at increasing STI knowledge
(Skelly et al., 2018), increasing self-efficacy, and changing health behaviors (Wong et al., 2018).
Given the influence of peers and peer leaders, this respect could be capitalized on when
developing interventions to meet the needs of college women. The role of opinion leaders and
the specific people, including celebrities, identified by college women should be explored in future
studies.
Social System. The social system theme provided context to the other needs of students.
For example, participants described this time in their life as a time for experimentation and being
involved in hook-up culture, which are risk behaviors linked with STI diagnoses. The students on
this campus also described the open and accepting culture of the university and identified
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parallels with other resources provided by the university, including free tampons. Additionally,
participants felt there were specific characteristics of the university, such as being a four-year
school rather than a two-year school, that be associated with STI screening. Many resources
were available on this campus than would be on a community college campus (Burkhart &
Moreno, 2018; Habel et al., 2016), and participants also felt there was more identification and
sense of community on this campus. However, literature suggests that college students desire
increased knowledge or information about the sexual health resources offered and available on
college campuses (Eisenberg, Garcia, et al., 2012). These participants also described the social
system of the South and the associated perceptions, such as women being shamed or judged for
sexual behavior. In addition to healthcare providers, college women report avoided sexual
healthcare because being screened may cause others to make assumptions about their sex lives
(Boudewyns & Paquin, 2011) or judge them for seeking sexual healthcare at all (Bersamin et al.,
2017). This may be especially true on a college campus, given that the Student Health Services
building is in the center of campus and this need to avoid judgement may be why women seek
healthcare off-campus or avoid seeking care from the student health center. Previous studies
have shown that students would seek care at other healthcare providers to avoid being seen by
someone they know, however many reported they would not know what other providers to see
(Barth et al., 2002; Eisenberg, Garcia, et al., 2012). As identified previously, self-sampling
methods may address this barrier by increasing the privacy associated with STI screening;
however, for general sexual and reproductive healthcare seeking, research should explore
student-centered intervention development to address the issues of judgement and stigma
surrounding healthcare seeking behaviors. These factors are contextual issues that may be
focused on in future studies.
An unexpected finding was the linkage between the sexual assault and rape culture
common on college campuses and introduction of self-sampling methods. Many women in this
study felt that self-sampling methods would be compatible for women who had experienced
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sexual assault to avoid revictimizing them during screening. Although this has not been evaluated
specifically in the literature, women sexual assault victims report not receiving care, including STI
screening, due to shame, embarrassment, and not wanting others to find out (Stoner & Cramer,
2017), so self-sampling methods may be an area to explore in the future. This finding is also
complex given the literature suggesting that community college students are at higher risk for
sexual assault and are less likely to be screened compared to four-year college students (Scull,
Keefe, Kafka, Malik, & Kupersmidt, 2019). Participants also described the physical nature of the
college campus and having resources readily available in commonly trafficked areas and ensuring
safety of people in the areas where these resources are offered. Given the importance of the
Social Determinants of Health, one of which is crime and safety, an overarching goal of the
Healthy People 2020 is to create social and physical environments that promote good health for
all (Koh, Piotrowski, Kumanyika, & Fielding, 2011). Additionally, Healthy People 2020 describes
a need to understand how groups respond to “place,” which includes both social and physical
settings, and the impact of “place” on health (Centers for Disease Control and Prevention, 2014).
Therefore, future studies may consider the impact on “place” on STI screening behaviors and if
perceptions of self-sampling methods differ by location.
Adopter Categories. Finally, adopter categories were often linked with religious affiliation
or conservative beliefs. This is similar to previous studies finding that college women who were
more religious had less sexual health knowledge and lower awareness of sexual health resources
on campus (Martin, Baralt, & Garrido-Ortega, 2018). Participants felt that those who were more
likely to adopt this method would be those who were participating in more risky behaviors, such
as a higher number of sex partners. Previous literature indicates that those with more sex partners
are more likely to be screened (Moore, 2013; Zak-Place & Stern, 2004), however the influence of
risky sexual behaviors was not explored in this study, this is an area to be considered in the future.
Participants felt that women who were concerned about stigma were less likely to adopt a method
like self-sampling, which has been shown to be true in traditional methods of STI screening among
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college women (Barth et al., 2002; Bersamin et al., 2017; Cuffe et al., 2016; Fielder et al., 2013),
but warrants further exploration in the context of self-sampling.
Comparison by Screening Status. This section of the discussion is related to the
analysis answering the research question: How do perceptions of innovation characteristics differ
by screening status (screened/not screened)? There were differences in some of the themes by
screening status.
Women who were not screened were significantly younger than those who were screened,
had more concerns about privacy related to receiving their results via phone, and were concerned
about the length of time it would take to receive their results. These privacy concerns may be
reflective of a reason they were not currently screened and because they have not been through
the process, they may be unfamiliar with the process and timeframe associated with receiving
results. The concerns were mainly with the stigma associated with receiving results and
discussing a private, sexually-related issue with a stranger, which is common in the literature
(Barth et al., 2002; Bersamin et al., 2017; Boudewyns & Paquin, 2011; Fielder et al., 2013). There
is a gap in the literature evaluating differences in perceptions of STI screening between those
who are screened and those who are not screened, and this may be an area to explore further in
future studies. Additionally, those who were not screened were concerned about the process of
mailing the kit. They were also unwilling to mail the kit back they didn’t know the process of mailing
things or drop-off points. These participants were younger overall, and maybe less familiar with
behaviors that are now uncommon among their age group. Generation Z, those born in years
1995 to 2010 (Williams, 2015), are very familiar with online shopping (Priporas, Stylos, & Fotiadis,
2017), but not comfortable with mailing things. This became evident when focus groups were
conducted with college interns in Virginia and determined that many would not send in their
absentee voting ballots because they do not know where to purchase stamps (Collman, 2018).
Given this, future studies should explore alternative methods to STI screening without involving
the postal system to eliminate a potential barrier among women who have not received screening.
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Women who were not screened described an alternative to the mailing of self-sampling
kits and discussed desire to have the process of self-sampling housed entirely within Student
Health. This was perceived as safe compared to alternative suggestions, given the privacy
factors, such as HIPAA, present in medical settings. The process described by these women is
similar to the process described in Habel and colleagues’ work to evaluate alternative sites for
STI screening (Habel, Brookmeyer, et al., 2018). In their study, participants walked into the
Student Health Services clinic without making an appointment, privately requested to be screened
via a written document, and if they had no symptoms, collected their sample without seeing a
healthcare provider (Habel, Brookmeyer, et al., 2018). In this study, women who opted for selfsampling methods over clinician-based methods were more likely to test positive for chlamydia or
gonorrhea (Habel, Brookmeyer, et al., 2018). This may be representative of those who would not
typically see a healthcare provider but need to be screened receiving care. However, this warrants
further exploration.
Women who were not screened also described college as a time to take control of their
health and advocate for themselves. They talked about maturing and making their own decisions
for their health. This is a common occurrence in emerging adulthood, often known as “semiautonomy” where young adults are taking some or partial responsibility for their health (Arnett &
Tanner, 2011a). In previous studies, the belief that STI screening is the responsible thing to do
was associated with intention to receive STI screening (Wombacher et al., 2018). Additionally,
the belief that STI screening is important to overall well-being was associated with increased rates
of screening (Backonja et al., 2014; Zak-Place & Stern, 2004). Given these findings, targeting
these perceptions and ideas among women who are not screened may be a leverage point to
improve health behaviors, including STI screening rates, among this population.
Women who were screened identified people they viewed as opinion leaders in regard to
self-sampling methods, but also felt that they were opinion leaders regarding sexual health and
STI screening in their friend groups. Screened women reported they provided information to their
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friends, helped with decision-making, and felt it was their responsibility to learn about innovative
methods. Screened women as self-perceived opinion leaders may translate into peer education
programs, which have been shown to increase empowerment about sexual health among college
women (Wong et al., 2018). Because they view themselves as able to provide this information to
others, they may be more “natural” peer educators or opinion leaders. Screened women also had
differences in the opinion leaders they valued regarding self-sampling methods. Screened women
reported they valued the opinions of people who have already used self-sampling methods or
practical testimonials, which was not mentioned by women who were not screened. Use of
tailored messaging for specific populations has been effective for previous health behaviors
(Rimer & Kreuter, 2006) and previous research has indicated that testimonials via social media
sites may be effective, but the content, especially if sensitive in nature, may create barriers
(Quintero Johnson, Yilmaz, & Najarian, 2017). This may be an area to delve further into in future
research.
Screened women also valued interpersonal recommendations and information from
healthcare providers, which was not the case with not screened women, possibly because they
have less interaction with healthcare providers overall. In previous research of college students,
a belief that they want to do what their provider recommends for STI screening was positively
associated with intention to be screened for STIs (Wombacher et al., 2018). These findings
indicate that healthcare providers are a priority information source and communication channel
for women who are screened. Healthcare providers are often gatekeepers for healthcare
behaviors aside from STI screening, which may suggest a need to focus on improving patientprovider communication. Given that one of the goals of Healthy Campus 2020 focuses on
increasing the number of students who report that their healthcare providers have satisfactory
communication skills (American College Health Association, 2014), exploring this further may be
beneficial.
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Triangulation
The findings from the two Aims and the four data sources were designed to focus on STI
screening broadly. Aim 1 and Aim 2 Phase I focused on traditional methods of STI screening,
while Aim 2 Phase II and Aim 2 Phase III focused on self-sampling methods. Because of the study
design and alignment with Diffusion of Innovation (DOI) constructs, the data and results were
triangulated by theoretical construct. This triangulation of each data source by theoretical
construct is presented in Appendix F.
Awareness Knowledge. In both data sources that focused on awareness knowledge,
survey and interviews, very few people had heard of self-sampling methods and were not aware
they existed. The few participants who had heard of it either heard of it from a late-night
advertisement or high school sex education programs.
Characteristics of Adopters and Prior Conditions. Overall, the results focused on race
and ethnicity are inconsistent. Although race and ethnicity are influential factors related to STI
screening behaviors, the results of this study do not provide a clear trajectory. In Aim 1, race and
ethnicity are associated with rates of traditional methods of STI screening, with Black women
having the highest predicted probability of screening with two or fewer sex partners, and Hispanic
women having the highest predicted probabilities of screening with three or more sex partners.
There were also racial and ethnic differences in preferences for information source. For
information regarding traditional methods of STI screening, Hispanic women ranked family as a
more preferred information source than those who were not Hispanic. Conversely in regard to
information about self-sampling methods, non-Hispanic women ranked “can talk to someone who
has used self-sampling before” significantly more important than Hispanic women. Women who
were White and Other races ranked partners as a more preferred information source than Black
women, and White women ranked family as a more preferred information source than those who
were Other races. The final two aims did not expressly analyze for racial and ethnic differences,
but a concern within the risk and uncertainty theme related to cultural identity, with some
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participants concerned about their parent’s perceptions of STI screening, given their cultural
differences and expectations.
Although individual innovativeness was included in the survey as a proxy measure for
adopter categories, there were no significant differences in screening status or ranking of DOI
importance variables. However, regarding information sources for self-sampling methods, those
who had lower scores on innovativeness ranked family as a more preferred information source
compared to those with higher innovativeness. In qualitative interviews, those who were more
likely to adopt self-sampling methods were those who were open, social, involved with other risky
behaviors like alcohol use and number of sex partners, going into health-related professions,
those without health insurance, those who did not want to see a healthcare provider, and women
in sororities. Number of partners was influential in rates of screening in the NSFG analysis and
also identified as a category of people who would be more likely to adopt self-sampling methods
in the interviews. Those who were less likely to adopt were described as those concerned with
stigma of STI screening, religious students, those who were open to seeing healthcare providers,
those with low perceived risk, and those who were focused on education. While being more open
and social are characteristics of early adopters (Rogers, 2003), most of these characteristics are
not typically viewed as reflective of adopter categories.
Innovation Characteristics. Overall, relative advantage was a salient intervention
characteristic in this population, specifically in that self-sampling methods allow them to not have
to go to the clinic and pick-up it in convenient location. Both of these themes are salient in Aim 2
in Phase II and Phase III. Additionally, flexibility in scheduling was an important characteristic in
the survey and also a salient theme in the interviews. In Aim 2 Phase I, scheduling was reported
as an issue for students attending the Student Health clinic on campus, and this parallels the
results found in the interviews. Privacy was a salient theme throughout three of the data sources.
Privacy was significantly associated with STI screening, with those reporting they would not seek
sexual healthcare because their parents might find out reporting lower rates of screening. In the
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survey, more privacy was significantly associated with measures of compatibility: willingness to
adopt, comfort, and acceptability, and these were also salient themes in the interviews. In the
survey, participant reported that self-sampling methods address a healthcare need, are
acceptable, are comfortable, and are willing to adopt these methods, and similar findings in were
noted in the interviews. Participants described that self-sampling was a familiar process, meets a
scheduling need, private, ease of use, cost, meets an education gaps, all of which were confirmed
an elaborated on in the interviews.
Intervention preferences and design were also important, particularly the associated costs
and the process of pick-up and drop-off of the kit, in both the survey and the interviews. The
related themes were consistent across the data sources, with women preferring convenient
methods of pick-up on campus. As shown in Aim 2 Phase II, screened women ranked “you can
see how the process works before you use it” as significantly more important than non-screened
women, and this also evident in the comparison of interview themes by screening status.
Screened women reported preferring to hear information from testimonials and learning about the
process through others, and this theme was not described by screened women. In both Phases
focusing on self-sampling, themes of complexity were similar. Participants felt that the method
would be easy to use and would not take a lot of steps or time. Risk and uncertainty perceptions
were similar in both Phases as well, however accuracy was ranked as one of the most important
characteristics on the survey but was not discussed without probing in the interviews and even
then, participants reported they were not very concerned about the accuracy.
Communication Channels. An overall theme through the data sources were that
healthcare providers play a role in STI screening, whether positively or negatively. Patientprovider communication was a significant factor associated with STI screening in Aim 1,
healthcare providers were the most preferred information source for traditional methods of STI
screening and self-sampling methods, and not having to visit a healthcare provider is viewed as
an advantage to the adoption of self-sampling methods. Results of preferred information sources
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for traditional methods of STI screening (Aim 2, Phase I) and self-sampling methods (Aim 2,
Phase II) are very similar, with healthcare provider, the internet, and college resources being
ranked the top three. However, the bivariate differences between the two groups were not the
same. Ethnicity was significantly associated with the ranking of family as a preferred source of
information about traditional methods of STI screening but was not a significant factor in the
ranking of information sources for self-sampling methods. Race was not significantly associated
with any differences in the informational preferences for traditional methods of STI screening but
was related to differences in the ranking of partners and family sources regarding self-sampling
methods.
Additionally, interpersonal sources of information were ranked the lowest importance of
all the factors in the survey but were commonly described as an information source in the
interviews. College resources were highly ranked as information sources across the aims, and
were described specifically as interpersonal relationships with RAs, peers, team leaders, and
sorority sisters in the interviews. There was a lot of overlap between the information sources and
communication channels and the individuals identified as opinion leaders. Although peers were
described as an interpersonal information source, they were often framed as opinion leaders in
the college context. There were differences in the college resources preferred for information by
screening status, with those screened preferring college resources more, however, in the
interviews, the only differences found in informational sources were screened women preferring
healthcare providers and testimonials as an information source, and them viewing themselves as
opinion leaders and informational sources for their friends. Although screened women described
testimonials as an informational source, and not screened women did not, this was not confirmed
in the survey responses. The importance variable “can talk to someone who has used this method
before,” a measure of a communication channel, was significantly more important to non-Hispanic
women compared to Hispanic women. In the theme of communication channels and opinion
leaders, there was overlap, suggesting that the preferred information sources among college
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women might be people who may also be opinion leaders. Because these themes are not mutually
exclusive, understanding the complex nature of decision-making among college women may be
beneficial.
Strengths and Limitations
Aim 1. With secondary data such as the NSFG, the analyses are limited by the items used
in the survey, which may not capture the information needed, or variables may not be available
to outside researchers. Although the NSFG is a nationally representative and generalizable
dataset focusing on sexual health, those who are institutionalized or living on military bases are
not included and data available for analysis do not include cases with missing data, which may
bias these results. While there is the possibility of the responses being biased by social
desirability, the use of ACASI for more private or personal questions may reduce the response
bias and socially desirable responses (Centers for Disease Control and Prevention, 2016c). The
other STD variable is used as a proxy measure for gonorrhea screening, as it includes gonorrhea
screening, syphilis screening, and herpes screening. It is important to note that this may
overestimate the prevalence of gonorrhea screening as it is coupled with other STIs. Additionally,
this analysis combined chlamydia screening and screening for other STIs into one variable, which
may overestimate the rates of screening for chlamydia and gonorrhea individually. In this analysis,
the rates of STI screening are higher than reported by previous studies, which may be due to this
overestimation caused by the combination of variables. The secondary data source used in this
aim is cross-sectional, which does not allow for the determination of causality, but only correlation
between STI screening and demographic factors, sexual behaviors, and privacy factors. Although
race was a main predictor in this analysis, race and ethnicity were combined in the dataset and
therefore there may be a need in future studies to disentangle the association of race and ethnicity
with STI screening. There may have been other potentially confounding variables influencing STI
screening that were not included in this analysis. Finally, the variables in the NSFG were not
developed specifically with DOI constructs in mind, however, do provide information on the
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constructs of the innovation-decision process, such as characteristics of the potential adopters or
decision-making unit, and prior conditions.
Aim 2 Phase I. The IDRG survey data do have limitations. These data were collected with
students who were willing to respond to a survey regarding sexual health items, and therefore
may not be representative of the total population of USF students and are not representative of
college students in general. Additionally, although some of the items used in the survey were
modified from National College Health Assessment items which have produced data that are valid
and reliable in previous iterations, (American College Health Association, 2013), these data were
not tested for validity and reliability. Due to some of the items regarding USF Student Health
Services specifically, the data used in the IDRG analysis are not generalizable to other college
campuses. Additionally, the items focusing on a potential FAQ page or a video on the Student
Health Services website were only asked of participants who have previously been to Student
Health, which may reflect a higher overall level of comfort with accessing these resources on a
college campus. These results may be different among college women who have not been to
Student Health. Finally, the variables in the IDRG dataset were not developed specifically with
DOI constructs in mind, however, do provide information on the constructs of the innovationdecision process, such as characteristics of the potential adopters, communication channels, and
prior conditions. However, this study does have the strengths of a large sample size, inclusion of
a diverse group of students, and adds to the science by exploring informational needs related
specifically to STI screening rather than sexual health in general.
Aim 2 Phase II. The results of Phase II should be considered in context with the
limitations, one of which is the small sample size in this phase. Additionally, the content of the
survey, self-sampling methods for STI screening, may have been associated with selection bias
and included people who were interested in STI screening or more comfortable responding to
items regarding sexual health than the general population. The sample is not representative of
students at this university or college-attending adults across the US. This study also had a very
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small sample of transgender men included, which is an area for future studies as this sample is
not representative of this population. Due to the small sample size, some variables were collapsed
for analysis, including race, which was combined into White, Black and Biracial, Multiracial, or
Other race, which included groups that may be significantly different from one another and may
have specific perceptions regarding the importance variables. Additionally, sexual orientation was
collapsed into heterosexual and sexual minority, which does not allow to explore differences in
these perceptions by specific sexual orientation. Individual innovativeness, a continuous variable,
was collapsed into high innovativeness and low innovativeness, which may provide more
information and precision when considered as a continuous variable. However, this study did
include a broad range of sexual orientations, races, and ethnicities, and utilizing rigorous analysis
methods, including path analysis models. The survey instrument was grounded in the Diffusion
of Innovation theory, which is a practical, applied theory allowing for interpretation and translation
of the results to practice.
Aim 2 Phase III. As with any method, there are strengths and weaknesses associated
with qualitative interviews. Interviews are flexible, can be unstructured, semi-structured, or highly
structured, and allow the researcher the ability to probe or clarify meaning of the participants.
However, the participants in this study were recruited from a convenience sample of sexually
active college women willing to participate. Those who were willing to participate may be generally
more comfortable with sexual and reproductive health topics and may have been more receptive
to innovative methods of STI screening than a general sample of college women. Because of the
small sample size (n=24) associated with this aim, the data and results are not generalizable to
college women across the university or across the United States. With the specific research
question focusing on STI screening and self-sampling methods, participants may have been more
uncomfortable discussing these topics with the researcher therefore introduce social desirability
bias. Response bias and researcher bias may have been introduce during the analysis process,
however use of a second coder and referring back to what the participant actually said (Guest et
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al., 2012) may have reduced this bias. However, the goal of this aim was gaining rich data and
focusing on depth rather than breadth or generalizability. Another strength of this study is the use
of data triangulation as a method to reduce bias in qualitative research (Golafshani, 2003). In this
analysis, all results are related back to theory-based constructs.
Ensuring trustworthiness in the data can serve to reduce bias as well (Bernard & Ryan,
2010). In this analysis trustworthiness was ensured through the use of transferability, by using
exemplary quotes from participants using their own words and a coding system based on theory
(Lincoln & Guba, 1985; Morse, 2015). Theory, in this case, the Diffusion of Innovation model,
provided strength to this study by connecting the theoretical constructs and the results (Miles &
Huberman, 1994). Transferability of the data in this study was established by utilizing direct
quotes from participants, and also by triangulating the data from across aims to interpret the
results. Trustworthiness is also ensured through dependability and confirmability, which are often
established in tandem through an audit trail (Lincoln & Guba, 1985). Confirmability was ensured
through the use of a reflexive journal and establishing an audit trail throughout the study, including
uniform and systematic documentation of raw data, field notes, and trustworthiness notes (Lincoln
& Guba, 1985).
DOI. While the DOI theory is strong, practical and applied in nature, and has been
researched and operationalized many times, many of the items used to measure DOI in the
secondary data analyses were proxy measures and were not designed with DOI constructs in
mind. One critique of DOI is that it has a pro-innovation bias, suggesting that innovations
evaluated should be adopted (Rogers, 2003). In this case, while students were receptive to the
innovation of self-sampling methods, they identified other potential innovation designs that could
be included. By including this as an item in the interview guide, this concern was explored. The
innovation-decision process, which was used to guide a majority of this study, implies that
individuals approach decision-making rationally (Rogers, 2003), and does not consider emotional
responses or sensitive issues, such as STI screening. The innovation-decision process also does
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not consider situational determinants, including fear that might be occurring during informationseeking behavior regarding STIs. This was mentioned by women in interviews and future studies
may benefit from utilization of theories that include emotional or affective responses and their
influence on behavior. Additionally, given the influence of opinion leaders and interpersonal
communication channels noted in this study, an associated weakness may be that these
influential individuals may not be modelling positive behaviors (Rogers, 2003). However, this
theory has been utilized college and university settings in previous research successfully,
including those focused on condom distribution programs (Butler et al., 2014). The use of DOI in
this study with individual college women and their behaviors adds to the theory-based literature
in college settings. DOI can be used to identify the barriers and facilitators that might impact the
rates of adoption, and therefore is a useful theory when determining the acceptability of
innovations and formative research for intervention development. Finally, using theory to guide
intervention development in formative research can assist with dissemination, implementation,
and other translational approaches throughout the development and adoption of the intervention.
Implications and Future Research
Finally, this study will guide future directions, including areas to be investigated in
subsequent grants such as Education and Health: New Frontiers (R21; PAR-16-078) and
ultimately Increase Uptake of Evidence-Based Screening in Diverse Adult Populations (R01; PA19-932). This study contributes to an understanding of the influence of the social system,
communication channels, individual characteristics, and prior knowledge on the uptake of STI
screening. This study also contributes to advancing the field of public health by identifying theorybased concepts, including characteristics of a potential innovation, characteristics of the adopters,
features of the college setting or context that can be leveraged to improve the health of students.
Findings from Aim 1 and Aim 2 of this study were triangulated to identify intervention
characteristics that align with college women’s STI-related needs and preferences. With guidance
from the DOI, this study provides theory-based data on the factors influencing the decision to use
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self-sampling methods and the acceptability of these methods among college women. This study
is critical to inform the development of a future innovative, theory-based, patient-centered
intervention that promotes the use of self-sampling methods to improve STI screening rates, and
ultimately decrease the burden of STI-related disease.
Research Implications. The results from this research may lead to the development of
interventions with the ability to target subgroups who experience the greatest barriers to STI
screening. The results may also provide evidence on specific considerations when tailoring health
communication campaigns and messages to college settings and the emerging adult population.
As relative advantage is a salient factor influencing the adoption of self-sampling methods, this
should be evaluated in future research. Regarding theoretical framework, the outcomes and
results from this study contributes a greater knowledge of individual behavior within its context,
both social context and college context, rather than STI screening behavior alone. Finally, the
DOI is a framework that guided the understanding of the factors that influence STI screening
among college women, their informational needs and preferences, and characteristics of a
potential patient-centered intervention that could be developed to promote the use of selfsampling methods and meet the needs of college women.
The theory utilized in this study, the Diffusion of Innovations, addresses the issues that
evidence-based research and interventions are not diffused and implemented (Rogers, 2003).
Rogers states that many programs fail due to the gap between innovation develop and diffusion
planning (Rogers, 2003). For diffusion to occur, there should be compatibility between the
attributes of the innovation, characteristics of the adopters, and features of the context or setting
(Rogers, 2003). Because this research was guided by theory-based constructs, the process of
diffusion and implementation were considered through this entire study and during the
development of the intervention to facilitate the translation of research into practice.
Practice Implications. Because the STIs on which this study focused are treatable and
preventable, the results from this study could influence practice in a variety of ways. Screening
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for chlamydia is used as a marker of quality of care as indicated by Healthcare Effectiveness Data
and Information Set (HEDIS) measures. Organizations must report their chlamydia screening
rates to maintain their National Committee on Quality Assurance certification (Altarum Institute,
2016). As there are objectives from both Healthy Campus 2020 (American College Health
Association, 2014) and Healthy People 2020 (United States Department of Health and Human
Services, 2013) to increase the proportion of women under age 24 who are screened for
chlamydia, this may provide a dual benefit for both college students and providers and make
progress toward this goal.
College students have expressed that they value when providers are knowledgeable,
warm, friendly, understanding, and non-judgmental (Garcia et al., 2014). Therefore, college
students as a whole may benefit from “young adult friendly” providers who have services such as
flexible clinic hours and utilize technology (Kavanaugh et al., 2013). Specifically, in concert with
the Agency for Healthcare Research and Quality (AHRQ), performance measures to evaluate the
process of transitioning care for young adults could ensure quality care (Institute of Medicine and
the National Research Council, 2015). By considering the specific needs of college women in
regard to STIs, providers may make the transition from adolescent healthcare to adult healthcare
an easier process. There is also a noted lack of a “consolidated package” of preventive guidelines
focusing on the sexual health of young adults (Institute of Medicine and the National Research
Council, 2015). The results of this study could contribute an identification of specific needs to be
considered when developing a set of consolidated guidelines for clinical practice, such as privacy
and confidentiality.
Finally, a recommendation from the Institute of Medicine states that “state and local public
health departments should establish an office to coordinate programs and services bearing on
the health, safety, and well-being of young adults” (Institute of Medicine and the National
Research Council, 2015). Developing initiatives and coordinating programs to improve young
adult health would promote collaboration among state and local health departments and public
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and private universities. Healthcare providers would benefit from translation of the results of this
research into the clinical practice of those who practice with young adults, and these results would
also benefit public health professionals, college health professionals, and those working in health
promotion who engage college students. Because multi-level, sustainable interventions can play
a key role in improving STI screening among college women, focusing on incorporating the
intervention characteristics identified in this study may provide specific areas to target, develop,
or improve patient-centered programs and care. Future studies should also evaluate provider
perceptions of self-sampling methods for college populations.
Policy Implications. There are also policy implications associated with the results of this
study. The Institute of Medicine reports that the policies to improve health among young adults
are often fragmented and are not specific to the needs of this population, and there is a
recommendation for policies that focus on those age 18 to 26 years (Institute of Medicine and the
National Research Council, 2015). These disjointed policies suggest a need to develop and
implement policies to improve the health of college students, specifically in areas where the
evidence indicates the needs of this population are not be met (Institute of Medicine and the
National Research Council, 2015).
Policies that protect healthcare services for college students that may otherwise lose care
are essential, as those who are uninsured are less likely to access preventative health care and
have higher levels of unmet need (Mulye et al., 2009). Inconsistent insurance coverage of college
students in the past has changed due in part to the Affordable Care Act (ACA) (Nearns, 2009),
however, there may be changes to the coverage given the current political climate. Additionally,
not all students under age 26 are on their parent’s insurance plan, as their parents may not have
access to coverage themselves. The findings from this study may also guide the development of
sexual health services that provide confidentiality. With college students given the ability to stay
on their parents’ insurance plan until age 26, access to sexual healthcare may be impacted by
concerns of privacy and confidentiality when seeking care (Frerich et al., 2012). Because of these
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concerns, college students may avoid care, pay without using insurance, or seek treatment at
another type of clinic, which may postpone needed treatment and lead to complications (Frerich
et al., 2012). The findings from this study may guide the development of interventions promoting
services outside or “away” from the clinic and those that “re-route” health care away from linkage
with parental health insurance. Health insurance policies, campus health center policies, and
public health efforts may incorporate the results of this study to reduce confidentiality concerns
among this population and develop policies to improve the health of college students.
This study may also have implications for campus-level policies. Campus policies
supporting sexual health can help create a safe campus culture, a “campus atmosphere of nondiscrimination” (Warren-Jeanpiere et al., 2011), and normalize STI testing (Habel et al., 2016).
However, campus policies regarding STI screening or particular services to be offered may be
limited by the resources the college has at an institutional-level (Habel et al., 2016). Additionally,
this study may provide potential solutions for sexual healthcare on community-college campuses,
which typically have significantly less resources than four-year schools (Eisenberg et al., 2013;
Eisenberg, Garcia, et al., 2012; Eisenberg, Lechner, et al., 2012; Habel, Becasen, et al., 2015;
Lechner et al., 2013). Community colleges may consider partnerships with sources providing
these services as a way to link their students to sexual healthcare without the financial burden
and responsibility of providing these services on campus.
Future Research. Future research could focus translation of these results into practice
through the development of interventions and programs. There are few studies that have
evaluated the perceptions of self-sampling methods among college women after they have used
the method themselves (Fielder et al., 2013; Habel, Brookmeyer, et al., 2018; Jenkins et al.,
2012). Giving women the opportunity to try the method may impact their perceptions and this is
an area that should be incorporated into future steps. Utilizing implementation and dissemination
science approaches and theories within this public health topic, next studies could address an
issue not addressed in this study, the concept of change agents and champions. Also, next steps
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could include provider perceptions of self-sampling methods. Previous studies have indicated that
providers felt that self-sampling was not recommended for their patients and that they would not
trust the patient to collect their own sample (Pickett et al., 2018). Other studies have indicated
that pediatricians were less receptive to self-sampling methods and other types of healthcare
providers would be willing to recommend these methods as an option were they approved by the
FDA (Pearson et al., 2018). Given these findings, communication training among providers about
sensitive health topics may be beneficial, which could be facilitated through continuing education.
However, these findings were not specific to college healthcare providers and focusing on their
specific

perceptions

could

guide

future

interventions

to

implement

the

screening

recommendations into practice and improving rates of screening among college women. One of
the goals of Healthy Campus 2020 is to increase the proportion of students who report that their
healthcare providers have satisfactory communication skills (American College Health
Association, 2014). When linking this with STI screening and self-sampling methods, providers
should educate their patients with clearly and with non-judgmental approaches. Providers are
also essential to involve in future steps, as truly implementing methods such as this into practice
require linkage with care and post-diagnosis treatment, a similar process that was the case when
HIV self-sampling was developed and then methods of home testing for HIV were introduced to
the public (Stevens et al., 2017).
A second area to focus future research is to generalize the results of this study with larger,
more diverse populations, and develop future studies that include transgender populations, men,
and people who are not screened. Because of the diversity in the needs of these populations,
exploring other alternative methods of STI screening may be appropriate. A systematic review of
screening programs indicated that STI screening outside of the traditional clinic setting, especially
those focusing on high-risk or priority populations, may reach people who do not interact with the
healthcare system (Bernstein, Chow, Pathela, & Gift, 2016). However, these programs should be
targeted to focus on people who are not receiving screening or who do not interact with the
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healthcare system to be truly cost effective (Bernstein et al., 2016). Because of this, future studies
should prioritize feedback and perspective from those who are not receiving screening or other
sexual and reproductive healthcare visits. Additionally, one study provided college students with
free self-sampling method kits, however 97% of people did not participate or use the kit, with more
than half reporting they did not use the kit because they had already been screened at a medical
visit (Jenkins et al., 2012). This again identifies a need to provide outreach to populations who
are not receiving medical care and direct resources toward them, rather than those who are
receptive to being screened in the traditional healthcare setting. One specific populations with low
rates of screening is lesbian women, who are less likely to receive STI screening compared to
heterosexual women (Everett et al., 2019). Future studies may benefit by focusing on the needs
of these subgroups and their preferences for alternative methods of screening. One potential
option is that of patient-delivered partner screening, where a patient receiving screening,
regardless of the result, would provide their partner with a kit for screening as well (McBride,
Goldsworthy, et al., 2010). Participants were receptive to this option as the patient and as the
partner (McBride, Goldsworthy, et al., 2010), so this may be an avenue for further exploration.
Self-sampling methods may be an option of some of these populations, and research has shown
these methods are acceptable to men (Gaydos, 2018) and high risk women in developing nations
(Lockhart et al., 2018).
A final area of future study to contribute to public health should include point-of-care
screening and other programs including extragenital sites, such as rectal and oral screening.
Although little research exists on point-of-care screening, where the screening and the results are
provided in the same day and in some cases, the same visit, these methods have been well
received by college students in the United Kingdom and indicate potential next step in the
advancement of STI screening (Balendra et al., 2017). Women in the US were willing to wait the
extra time at their appointment to receive their results and treatment, with 61% willing to wait up
to 20 minutes, and 26% willing to wait up to 40 minutes (Widdice et al., 2018). Point-of-care
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screening was acceptable to healthcare providers in Australia and they reported that incorporating
this method into their practice was easy to use, useful, and improved the management of STI
screening (Natoli et al., 2015). In addition to point-of-care screening, future studies should focus
on the development of extragenital screening programs. Currently, just 33% of student health
centers offer extragenital screening for their patients (Habel, Becasen, et al., 2015), and because
oral and anal sexual behaviors are common and rates condom use are low among young adults,
without extragenital screening, 15% to 50% of rectal chlamydia and gonorrhea infections would
have been missed among women (Danby et al., 2016; Habel, Leichliter, Dittus, Spicknall, & Aral,
2018). Similar to other sites, rectal self-sampling was acceptable to women (Ladd et al., 2014).
Relying on only urogenital screening for chlamydia and gonorrhea among men who have sex with
men would miss a majority of infections (Danby et al., 2016). Although there is no
recommendation from the CDC or the USPSTF for oral or rectal screening for men or women,
given these gaps, interventions focusing on improving the rates of extragenital screening may
serve to reduce chlamydia and gonorrhea transmission.
Conclusion
This study contributes to an understanding of the influence of the salient intervention
characteristics, the social system, communication channels, individual characteristics, and prior
knowledge on the uptake of STI screening. This study also contributes to advancing the field of
public health by identifying theory-based concepts, including characteristics of a potential
innovation, characteristics of the adopters, features of the college setting or context that can be
leveraged to improve the health of students and improve rates of screening. The results may also
provide evidence on specific considerations when tailoring public health communication
campaigns and messages to college settings and the emerging adult population. The results from
this study can be used to inform the development of a future innovative, theory-based, patientcentered intervention that promotes the use of self-sampling methods to improve STI screening
rates, and ultimately decrease the burden of STI-related disease.
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APPENDIX B:
NATIONAL SURVEY OF FAMILY GROWTH VARIABLES FOR AIM 1 ANALYSIS

Variable
Demographic Variables
Age
Race and ethnicity
Marital status
Current grade
Sexual orientation
Health insurance

Covered under parent’s insurance
Lack health insurance in last 12 months
Outcome Variable
STI Screening
Sexual Health Variables
Male sex partners in lifetime - any type of sex
Male sex partners in last 12 months
Male partners - oral sex in last 12 months
Male partners - vaginal sex in last 12 months

Response Options
18-24
Hispanic; Non-Hispanic White, Single Race; Non-Hispanic Black, Single
Race; Non-Hispanic Other or Multiple Race
Married or previously married (separated, divorced, or annulled); Never
married
1 year of college or less; 2 years of college; 3 years of college; 4 years of
college/grad school; 5 years of college/grad school or more
Heterosexual or straight; sexual minority
Private health insurance or Medi-Gap; Medicaid, CHIP, or a statesponsored health plan; Medicare, military health care, or other government
health care; Single-service plan, only by the Indian Health Service, or
currently not covered by health insurance
Yes; No
Yes; No
Screened for either chlamydia, other STIs, or both; Not screened
Continuous
Continuous
Continuous
Continuous
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Used condom at last vaginal intercourse with a male
Ever had anal sex with a male
Ever had sexual contact with a female
Privacy and Provider Variables
Ever not go for sexual health care because your
parents might find out
Provider ever asked about sexual orientation or sex of
partners
Provider ever asked about number of sexual partners
Provider ever asked about use of condoms
Provider ever asked about the types of sex she has

Yes; No
Yes; No
Yes; No
Yes; No
Yes; No
Yes; No
Yes; No
Yes; No

263

APPENDIX C:
VARIABLES FOR AIM 2, PHASE I ANALYSIS (COLLEGE-WIDE SURVEY)

Demographic Variables
Description
Age
Ethnicity
Race
International student
Orientation
Relationship status

Item
What is your age?
Are you Hispanic/Latino?
How would you describe yourself?
Are you an international student?
How would you describe your sexual
orientation?
How would you describe current relationship
status?

Living Status

Who do you currently live with this semester?

Campus Housing
Insurance

Do you live on campus?
What is your primary means of health
insurance?
Who is the primary account holder for your
insurance?

Insurance Holder
Sexual Behaviors
Description
Vaginal Sex

Item
In the last 12 months, have you had vaginal
sex?
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Response Options
Continuous
Yes, No
American Indian/Alaskan Native: Asian: Native
Hawaiian or Pacific Islander: Black or African American:
White or Caucasian: Other: None of these
Yes, No
Straight/Heterosexual; Gay; Lesbian: Bisexual: Other:
Unsure
Single, not dating; Single, dating, or uncommitted
relationship; Committed relationship; Married/Civil
Union; Separated/Divorced; Widowed/Widower
Family: Friends; Roommates; Significant other/partner:
I live alone
Yes, No
Private insurance; Student health insurance; Medicaid;
Other public insurance; No insurance; Unsure: Other
I am; My spouse; My parent; Other
Response Options
Yes, No

Oral Sex
Anal Sex

In the last 12 months, have you had oral sex?
In the last 12 months, have you had anal
sex?
Did you use a condom the last time you had
vaginal sex?

Yes, No
Yes, No

Vaginal Sex Condom
Yes, No
*Asked of people who
had vaginal sex
Oral Sex Condom
Did you use a condom the last time you had
Yes, No
*Asked of people who
oral sex?
had oral sex
Anal Sex Condom
Did you use a condom the last time you had
Yes, No
*Asked of people who
anal sex?
had anal sex
Informational Needs and Preferences
Description
Item
Response Options
Pregnancy Prevention
Where would you go if you needed medical
I would go to Student Health (on campus); I would go
Source
care for the following health issues?
off-campus; I would go home; I wouldn’t seek medical
Pregnancy prevention
care; Other
STI Care source
Where would you go if you needed medical
I would go to Student Health (on campus); I would go
care for the following health issues? Sexually
off-campus; I would go home; I wouldn’t seek medical
transmitted diseases (STDs)
care; Other
prevention/treatment
General Health source
Where would you go if you needed medical
I would go to Student Health (on campus); I would go
care for the following health issues? General
off-campus; I would go home; I wouldn’t seek medical
illness, not including STIs (e.g., cold, flu, etc.)
care; Other
Chronic Health source
Where would you go if you needed medical
I would go to Student Health (on campus); I would go
care for the following health issues? Chronic
off-campus; I would go home; I wouldn’t seek medical
disease management (e.g., asthma, diabetes) care; Other
Rank Order STI
If you were interested in getting additional
(rank ordering) Healthcare provider; Friends; Family;
information, what would be your preferred
Partners; Internet; College resource; Class; Other
sources for receiving information on sexually
transmitted disease (STD) prevention/testing?
College Resource
You selected college resource as your most
Pamphlets, Health educator, Presentations, Resident
*If college resource is
preferred option for receiving information.
assistants, Wellness education, Something else
selected in Q48
What types of college resources would you
use? Select all that apply.
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Online Resources

Do you use any of the following online
resources for sexual and reproductive health
information? Please check all that apply.

Apps

Do you use any apps for sexual and
reproductive health information?
Which of the following apps do you use for
sexual and reproductive health information?
Please select all that apply.

Sexual Health Apps
*If responded yes to
Q51

Clinic Care
Website Helpful

Video Helpful

In the last 12 months, have you had an
appointment at any pf the following clinic
locations for sexual or reproductive health?
If there was a frequently asked questions
(FAQ) page on the USF Student Health
Services Website, which topics would be
helpful to college students?
If a short, 3-minute video was available on the
USF Student Health Services web page,
which of the following topics would be helpful
to students?
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Google or other search engines, WebMD,
Governmental website (e.g. CDC or Health
department), Non-profit organization (e.g. Planned
Parenthood), Other
Yes, No
Period tracker; Ovulation/fertility tracker; Pill or birth
control tracker; Apps describing symptoms or
information about STD; Apps to make decisions about
what birth control method to use; Other; Apps to find
places to get an STD test or treatment; Apps to find
places to get a birth control method or prescription
Student Health Services; Off-Campus; Did not seek
care for sexual and/or reproductive health in the past
12 months
Birth control methods; Pregnancy testing; Types of
STIs and prevention; STI testing; Other
Birth control options; What to expect during a general
visit or a well woman exam; Common STDs (most
common STDs, symptoms); Getting tested for STDs
(what procedures to expect, when to get tested wait
time for results, what you should get tested for);
Getting an IUD; Other

APPENDIX D:
SURVEY INSTRUMENT FOR AIM 2 PHASE II

Eligibility Items: First, we will ask you a few questions to determine if you are eligible for this study. If you do not meet these
eligibility criteria, you will not proceed with the study.
What is your gender?
Woman; Man; Trans-Woman; Trans-Man; Another
identity
What is your current age?
Younger than 18; 18 years old; 19 years old; 20
years old; 21 years old; 22 years old; 23 years old;
24 years old; 25 years old or older
Are you currently enrolled at USF?
Yes; No
In the past 12 months, have you had any type of sexual activity? This could
Yes; No
be vaginal sex, oral sex, or anal sex.
This is a study about people getting tested for sexually transmitted infections (STIs, sometimes called STDs, like chlamydia and
gonorrhea). Most people who are tested for chlamydia and gonorrhea are tested in a clinic with their doctor. The doctor or a nurse
will usually use a swab (like a Q-tip) to collect a sample of cells from your vagina or will ask you to go to the restroom and collect a
urine sample to be sent for testing. Something new that has been introduced is the ability to collect your own swab at home and
send it off for testing. These are usually available in a kit that you would use at home. I would like to ask you a few questions about
this method. From here on, this is called “at home testing.”
Have you heard of a method like at home testing?
Yes; No; Not sure
Importance Variables: If this method was available at USF, how important are the following things when deciding to use at home
testing?
You have more privacy than being tested at a doctor’s office
1-5, Not at all important, slightly important,
moderately important, very important, extremely
You don’t have to go in to the clinic
important
You don’t have to talk to a provider first
You have someone to talk to who has used home testing before
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You know other people who have used at home testing before
You see the process of how it works before you use it (a video or pamphlet)
You know the accuracy of home testing results
You know how the at home testing process works
You can receive your results through a secure website
It is available for pick-up at a convenient location
It is available for pick-up in a private area
It is easy to use
It is not billed through your parent’s insurance
It is low cost
It provides results directly to you rather than a clinic
It has clear instructions
It has discreet packaging
How much does at home testing address your healthcare needs?
How comfortable would you be using at home testing?

1-10, A little – A lot; continuous
1-10, Not comfortable – very comfortable;
continuous
1-10, Not acceptable – very acceptable; continuous

How acceptable would at home testing be for you?
Please describe some advantages to using at home testing.
Please describe some disadvantages to using at home testing.
Overall, how likely would you be to use at home testing?
1-10, Not likely – very likely; continuous
If you were interested in getting additional information, what would be your
Healthcare Provider; Friends; Family; Partner(s);
preferred sources for receiving information on at home testing? Please rank
Internet; College Resource; Class; Other (please
these options with 1 being the most preferred and 8 being your least
specify)
preferred. To do this, drag and drop each row in the order you prefer.
Individual Innovativeness Scale: Please indicate the extent to which you agree or disagree with each of the following
statements.
My peers often ask me for advice or information.
1-5; Strongly Disagree; Disagree; Neither Agree
nor Disagree; Agree; Strongly Agree
I enjoy trying new ideas.
I seek out new ways to do things.
I am generally cautious about accepting new ideas.
I frequently improvise methods for solving a problem when an answer is not
apparent.
I am suspicious of new inventions and new ways of thinking.
I rarely trust new ideas until I can see whether the vast majority of people
around me accept them.
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I feel that I am an influential member of my peer group.
I consider myself to be creative and original in my thinking and behavior.
I am aware that I am usually one of the last people in my group to accept
something new.
I am an inventive kind of person.
I enjoy taking part in the leadership responsibilities of the group I belong to.
I am reluctant about adopting new ways of doing things until I see them
working for people around me.
I find it stimulating to be original in my thinking and behavior.
I tend to feel that the old way of living and doing things is the best way.
I am challenged by ambiguities and unsolved problems.
I must see other people using new innovations before I will consider them.
I am receptive to new ideas.
I am challenged by unanswered questions.
I often find myself skeptical of new ideas.
Demographic Items
In the past 12 months, have you had...
Vaginal sex?
Oral sex?
Anal sex?
Have you ever had a test for chlamydia or gonorrhea?
If Yes: You said you have had a test for chlamydia or gonorrhea before. Was
this test in the past 12 months?
What sexual orientation do you most identify with?
Are you...
Within the last 12 months, how many partners have you had sex with? This
may include oral sex, vaginal intercourse, or anal intercourse. (If you did not
have a sex partner within the last 12 months, please enter 0.)
Are you Hispanic or Latino/Latina?
How do you usually describe yourself?
Are you an international student?
269

Yes; No
Yes; No
Yes; No
Yes; No
Yes; No
Heterosexual; Bisexual; Gay/Lesbian; Unsure;
Another Orientation (please specify)
An undergraduate student; A graduate student; A
non-degree seeking student
Continuous
Yes; No
White; Black; Asian or Pacific Islander; American
Indian or Alaskan Native; Biracial or Multiracial;
Another identity (please specify)
Yes; No

APPENDIX E:
IN-DEPTH INTERVIEW GUIDE FOR AIM 2, PHASE III

Compatibility

First I want to talk about some of your survey responses. You answered some questions online and
you said this method would be (comfortable/not comfortable). Can you tell me more about that?
You also answered that this method would be (acceptable/not acceptable). Can you tell me why you
think that?
You also said you would be (likely/not likely) to use this method. Can you tell me the reasons you
answered this way?

Awareness
Knowledge

Before you took the survey, had you heard about being able to test yourself at home?
No/Not sure: What is your first impression?
Have: Where did you hear about it?

Review Kit

Here is a sample of what this kit could look like. Please tell me what you think while you’re looking at it.

Complexity

Let me tell you a little bit about the screening process.
What do you think about the process?
What about this process is easy?
What about this process is difficult?

Adaptability

How might this process need to be changed to fit the college setting?
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Risk and Uncertainty
Level

What are some potential issues or problems that could occur using at home testing?
Can you think of any privacy issues someone may have?

Relative Advantage

How does at home testing compare to being tested in a doctor’s office?

Compatibility

Can you share with me how at home testing may/may not fit with what college students need?
What would college women would think about the at home testing?

Adopter Categories

What type of students do you think would be more likely to try at home testing?
What type of students do you think would be the least likely to try at home testing?

Social System

Do you think at home testing should be offered at the university? Why/Why not?
What about USF as a place might make women more or less likely to use home-testing?
What about USF’s campus culture might make women more or less likely to use home-testing?

Communication
Channels

If something like this was an option, how would you want to learn more information about it?
Who else would you want to talk to about at home testing when making a decision to use it?

Opinion Leaders

Who would influence your decision to use at home testing?
Who could be a potential role model to promote at home testing?

Compatibility

Now that we’ve talked about this, would you change any of your survey responses?
Is there anything else that we should consider?
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APPENDIX F:
ALIGNMENT OF DATA SOURCE AND THEORETICAL CONSTRUCT FROM DIFFUSION OF INNOVATIONS

Source
Measured by
Subconstruct or notes
Knowledge
Survey
Have you heard of a method like this?
Awareness knowledge
Interview Based on your survey responses, you (have/have not) heard about this method.
Awareness knowledge
(Have not/Not sure: What is your first impression? Have: where did you hear about
it?)
Survey
You know how the at home testing process works
Procedural knowledge
Characteristics of Adopters (socioeconomic characteristics, personality variables) and Prior Conditions (previous
practice, felt needs and problems, innovativeness, norms of social system)
NSFG*
Demographics (race/ethnicity)
Socioeconomic
characteristics
NSFG*
Privacy variables
Personality variables
IDRG*
Demographics (race/ethnicity)
Socioeconomic
characteristics
Survey
Demographics (race/ethnicity)
Socioeconomic
characteristics
Interview What type of students do you think would be more likely to try at home testing? Why? Adopter categories
What type of students do you think would be the least likely to try at home testing?
Why?
Survey
Individual Innovativeness Scale (20 items)
Adopter categories
NSFG*
Sexual health variables (number of partners)
Previous practice
Survey
Sexual health variables (number of partners)
Previous practice
Survey
Screening behaviors (yes/no)
Previous practice
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Screening in the past year (yes/no)
Interview Screening behavior (yes/no) – analysis based on this reported in survey
Communication Channels and Information Sources
IDRG*
If you were interested in getting additional information, what would be your preferred
sources for receiving information on STI screening/prevention?
Survey
If you were interested in getting additional information, what would be your preferred
sources for receiving information on at home testing?
Survey
You have someone to talk to who has used home testing before
Survey
You know other people who have used home testing before
Interview If something like this was an option, how would you want to learn more information
about it? Why this source?
Interview Who else would you want to talk to about this kit when making a decision to use it?
Why this person?
Social System
Interview You said you were (likely/not likely) to use this kit. Can you tell me why you selected
this response?
What would college women would think about the kit? (Your friends, other students)
Do you think a kit like this should be offered at USF? (Why?)
Intervention Characteristics
Survey
You have more privacy than being tested at a doctor’s office
Survey
You don’t have to go in to the clinic
Survey
You don’t have to talk to a provider first
Survey
It is available for pick-up at a convenient location
Survey
It is available for pick-up in a private area
Survey
It provides results directly to you rather than a clinic?
Survey
It is available for pick-up in a private area or convenient location?
Interview How does this kit compare to being tested in a doctor’s office? (Advantages,
Disadvantages)
Survey
You see the process of how it works before you use it (a video or pamphlet)
Survey
You can receive your results through a secure website
Survey
You know the accuracy of the at home testing results
Interview What are some potential issues or problems that could occur using this kit?
(Privacy/stigma)
Survey
It is easy to use
Survey
It has clear instructions
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Previous practice
Informal and Formal
communication
Informal and Formal
communication
Informal Communication
Informal Communication
Formal Communication
Informal Communication
Social system

Relative Advantage
Relative Advantage
Relative Advantage
Relative Advantage
Relative Advantage
Relative Advantage
Relative Advantage
Relative Advantage
Observability
Observability
Risk and Uncertainty
Risk and Uncertainty
Complexity
Complexity

Interview

Survey

What about this process is easy? (Steps involved, time)
What about this process is difficult?
How much does this kit address your healthcare needs? (1-10)
On your survey, you said this method would (acceptable/not acceptable or
comfortable/not comfortable).
Can you share with me how you think a kit like this may/may not fit with what college
students need? (Probe: concerns (privacy, stigma); Probe: Logistics (time, access,
going to clinic))
It is not billed through your parent’s insurance

Survey

It is low cost

Survey

It has discreet packaging

Survey
Interview

Complexity
Compatibility
Compatibility

Interview

Intervention
preferences/design
Intervention
preferences/design
Intervention
preferences/design
Adaptability

Interview

Acceptability
Comfort
Willingness to Adopt
Advantages
Disadvantages
Opinion leaders

As I shared with you earlier, this is the process of the kit now. How might this process
need to be changed to fit the college setting? (Pick up sites? Ways to get the kit back
to student health?)
Other Constructs
Survey
How acceptable would home testing for STIs be for students? 1-10
Survey
How comfortable would you be using a home-testing kit? 1-10
Survey
Overall, how likely would you be to use a home-testing kit? 1-10
Survey
Please describe some advantages/disadvantages to using a home-testing kit.
Who would influence your decision to use this kit?
Who could be a potential role model to promote at home testing?
*Specific to traditional testing methods
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APPENDIX G:
INFORMED CONSENT DOCUMENTATION WITH WAIVER OF SIGNED CONSENT FOR AIM
2 SURVEY
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